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For the highest standards 
of television and radio 


relay engineering 


HW { C C POLYTHENE INSULATED 


& SHEATHED CABLES 


, Further information is 
available on request 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 


/ BLOOMSBURY STREET LONDON w.c.i 
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WIDE BAND 


me =SIGNAL GENERATOR 
Type T.F.M. 


The design of this new Wide Band Signal Generator, 
operating throughout on fundamentals, is the out- 
come of considerable research and development work to 
meet the stringent requirements imposed by new fre- 
quency modulation and commercial television stations 


The frequency bands have 
been chosen in such a manner 
as to ensure maximum con- 
venience when servicing and 
aligning T.V. and F.M. 
receivers. 


Provision has been made for 
spot R.F. frequency calibra- 
ton. 


Facilities are provided to 
ensure adequate discrimina- 
tion throughout the very wide 
frequency band covered by 
the instrument 


Sine 1nd square wave audie 
frequency modulation pro- 
vided, 


The instrument is fitted with 
an R.F. carrier level meter 


A doub!e-ratio slow-motion 
mechanism, together with 
interpolation dial, enables the 
instrument to be set with a 
high degree of accuracy. On 
This compact and versatile the F.M. range an internal 


instrument not only meets all phasing control enables the 


modulating signal to be 
U.K. requirements, but will applied to the X-plates of an 
also prove useful in many —- -, produce a 
icture oO iscriminator 
COVERAGE other parts of the world Seapease a. ; 
5-220 Mc/s in 8 ranges, CW or 
400 c/s sine/square wave modula- 
tion. Accuracy + 1%. Provision 
for spot frequency calibration OPERATING VOLTAGES: 
OuTPUT: 100-120, 200-260 V. 50-60 c/s 


Minimum (about 2uV) to 100 mv A.C. mains 
continuously variable with decade DIMENSIONS: 
COVERAGE multiplier. Force output 250 mV 154 x 10f x 10ins. approx. with 


lid clos 


65-120 Mc/s. Accuracy +1% OUTPUT IMPEDANCE: ' 161 
Maxim / 
aximum deviation + 150 Ke/s 7 a” hetenael ee WEIGHT: bs. approx. 


30002, isolated unbalanced 800 LIST PRICE: £89 


Sole Proprietors and Manufacturers Ie AUTOMATIC Coll WINDER £ ELECTRICAI EQUIPMENT C0 LTO 


Fully descriptive brochure aval'able on request AVOCET HOUSE « 02-96 VAUXHALL BRIDGE ROAD © LONDON « 6.W.) 
Telephone’ ViCtoria 3404 (9 lines) 


G, 
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Solarscope CD 513 


The Solarscope CD 513 is no longer a promising 


newcomer, with an impressive performance at a 


BRIEF SPECIFICATION 


Max. Bandwidth: D.C. to 10 Mc’s 
3 db) at 10 

Vicm. 

Sensitivity Range: 1 mV/cm. to 60 
V/cm. 

Time-Base: 0.1 yu sec/cm, to 
100 m sec/cm. 
plus expansion 
up to x 5. 

Internal/External Sync.orTrigger. 

Dimensions: io” x 10° xX ao’ 
long. 

Weight: Approx. 70 lb. 


moderate price It has proved itself the ideal 
general-purpose oscilloscope for a wide range of 
applications, including continuous wave and pulse 
phenomena, voltage and time measurement in 
radar, V.H.F. radio, telecommunications and 
servo analysis, and for general use in industry 
Large numbers are now in service in this country 
and abroad, and the volume of repeat orders proves 
beyond doubt that Solartron have added another 


winner to their list 


TTT T TTT 
PTET TIO ILL 


Call Solartron for an engineer to give you a demonstration 


THE SZOLARTROW ELECTROMIC GROUP LTD. 


RELIABILITY—UNDER OUR Thames Ditton, Surrey 
12 MONTHS’ GUARANTEE, COSTS Telephone: EMBerbrook 5522 
HAVE NEVER EXCEEDED 0.2% OF SALES . 
Cables: Solartron, Thames Ditton 
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High Stability plus Low Regulation Voltage 


STABILISER 7561 


| 


For any equipment and for any application where AOVANCED FEATURES 
low voltage stabilisers are normally employed, 'NCLUDE: 
this 75 volt Muliard tube will give improved Very wide current range of : 


. i . oO ) on 
performance. 60mA with a regulation of nly 


. _— : , 9 volts, 
Mechanically strong, the 75Cl combines zirconium 


electrodes and the sputtered envelope technique Variation of burning voltages of 
: “LL . . 4 °o Tv O00 y 
pioneered by Mullard. This design gives a com- '8* than 1% per 1,000 hours. 
bination of high stability and good regulation Burning voltage of all tubes at 
which has never before been achieved in one tube. 20mA confined within the extremely 


close range of 73 to 79 volta. 


Inherently Rugged 
Construction 


Special uranium oxide coating 
ensures that the maximum striking 
voltage is 110 volte in BOTH 
DAYLIGHT AND DARKNESS 


Further data on-the 75C1 and other 


87G BASE stabilisers in the Mullard range are 


readily available upon request, 


BE CAOSS te ck ak a icy 


é Mullard | 


COMMUNICATIONS AND 


a, INDUSTRIAL VALVE DEPARTMENT 30% 


A 
MULLARD LIMITED * CENTURY HOUSE ° SHAFTESBURY AVENUE * LONDON W.C.2 i 
e MVT300a 
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MICROSECOND CHRONOMETER 


This equipment is designed to measure smal! intervals of time to 


a high order of accuracy and two ranges are provided 


(I) | usec. to | sec. in steps of | usec. 

(2) 10 usec. to 10 sec. in steps of 10 usec. 
Accuracy of each range is better than 0.005%, the step 
interval, 


Full details on this and other ‘ Cintel’ Chronometers are available 
on request 


CINEMA 


WORSLEY BRIDGE ROAD LONDON ° S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS 
Hawnt & Co. Led., 59 Moor St. Birmingham, 4 
Atkins, Robertson & Whiteford Led., 100 Torrisdale Street, Glasgow, $.2 


F. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester, 16 
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What greater tribute to the supreme 
reliability of the Ferrograph than for it to 
be exclusively chosen by the G.P.O. for its 
new automatic telephone Weather Service. 
Opened only last Easter as a round-the-clock 


oo —-sessoe 8 


errograph 


the Ferrograph reputation for dependability. 

Bear these simple facts in mind when 
choosing your new Tape Recorder. There 
are many on the market costing less—some, 
indeed, much less, But Ferrograph standards 


service for the London region, with as many 
as 600 lines available during peak periods, 
WEA 2211 has already recorded many 
millions of calls. 

With a similar installation set up to 
provide Londoners with the latest Test 
Match scores, telephone enquiries reached 
the astronomical total of 2} millions — big 
business for the G.P.O. and added lustre to 


of fidelity, performance and dependability 
have only been achieved by making cost 
considerations a secondary matter. The 
really important question we continually ask 
ourselves is “Does the Ferrograph still set 
the standard by which Tape Recorders are 
judged?” We believe that it does. We 
believe, too, that a lot of people are proud 
to say that they own Ferrographs. 


3 Independent Motors 


e Synchronous Capstan Drive « 


Recording Level Meter « Uses 84” Reels e One-knob Control 
© Two-speeds with Lever Change « Bass and Treble Cuts 
« Tropicalised Components « Plays British & U.S. 
pre-recorded Tapes « 24 watts Undistorted Output 


Model 2A/N 
34/7i ips. 76 gns. 
Model 2A/NH 
74/15 ips. 86 gns. 


(with 1200 ft. Ferrotape 


on 7” reel) 


e Automatic Motor Cut-off. 


Model 66/N 
31/7; i.p.s. 84 gns, 
Model 66/H 
74/15 ips. 88 gns. 


(with 1750 fc. Ferrotape 
on 81” reel) 


The Incomparable Werrograph 


BRITISH FERROGRAPH RECORDER CO. LTD - 


131 Sloane Street, London, S.W.! - 


Tel: SLOane 2214/5 & 1510 
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HIGH GRADE INSTRUMENTS 


METERS : , 2: 


2hin. scale moving coil 3hin. scale centre zero “ Fulscale”’ meter 4in. 
meter. Square flush moving coil meter. dia. scale moving coil 


mounting. Type S25 Round flush. Type S35 having 270° arc with a 
Gin. scale length. 


High torque moving coil port- Moving coil Microammeter 
able meter. Precision grade 5in. scale. Flush mounting 
to BS.89, rectangular case. Type S50 


Universal multi range test Ohmmeter for the rapid 
set for electrical and radio and direct measurement of 
very low values of resistance. 
Model RM.155 


Multi purpose test set for 
simultaneous measurement 
of current and voltage. engineers. 


Universal Impedance ; m= Breakdown Tester for 
Bridge covering a wide ; , measuring the break- 
range of values for the rey down voltage of elec- 
measurement of resist- . trical components and 
an , , ’ a : 

ce inductance and . : | 4 insulating materials. 


Model RM.215 


capacitance. 


Model U B.202. 


These represent just a few of our wide range of high quality 
instruments which are used by the electr'cal a 
electronic industries. May we supply you 
with our comprehensive catalogue’ 


Wek. a eS ; Nes ee ge a % 
BRITISH PHYSICAL LABORATORIES 


Radlett, HERTS Tel : RADLETT §674-5-6 


LONDON STOCKIST: M. R. SUPPLIES, 68, NEW OXFORD STREET, W.C.i 
dm.BP.54 
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Distortion Corrected- 
Transmission Perfected 


The Regenerative Repeater TRR 1 is 
a start-stop, five unit code equip- 
ment, designed to correct distortion on 
long line or radio telegraph circuits. 
It covers the speed ranges 45, 50 

or 75 bauds, and 

accepts signals with up 

to 49"(, distortion. 

Noteworthy 

features for use 

on radio circuits 

are the rejection of 

short duration 

spurious start sig- 

nals, the automa- 

tic insertion of correct 

length stop sig- 

nals under deteriorating 
conditions, and the 

retransmission of long space 

signals during setting up. 


REGENERATIVE REPEATER T.R.R.1. 


For line or 
radio telegraph 
circuits 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD 


RADIO AND TRANSMISSION DIVISION, STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2. 
Telephone: TEMpie Bor 9262. Cablegrams: Strowgerex London 


AT1462!.—BX107 
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dpaciat applicati tit t st 
Monitoring, 
Field Tests, 
Laboratory 
purposes— 


Uo EDDYSTONE 77/0) 2: 


Communications 
Receivers 


FM covera 
So Was becca 
5m sbcpoiionearre. er 
ars aig oy 


on request. | 


foe bu ? STRATTON & CO. TD. BIRMINGHAM 5] img 


i 


CABLES :'STRATNCOID, BIRMINGHAM 
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AUDIO FREQUENCY 
MEASURING EQUIPMENT 


POWER OUTPUT METER TYPE 708——— 


Output powers from | milliwatt to 20 
watts may be measured by this instrument, 
in the frequency range 30 c/s to 30 kc/s. No 
tapped matching transformer is used, and 
the input impedance remains resistive and 
constant over the whole frequency range 


Power Range: | rilliwatt to 20 watts in 4 
ranges. 


Frequency Range: 30 c/s—30 ke/s 


input impedance: 2, 4, 7, 10, 15, 20, 40, 75, 
100, ‘40, "250, 400, 600, 
1,000, 2,000, 3,000 and 
5,000 ohms. 


Accuracy: + 10% of full scale power 
from 30 c/s to 15 ke/s. The 
meter reading is approxi- 
mately | db low at ff ke/s. 


L.F. SIGNAL GENERATOR TYPE 702 


This Signal Generator utilises a 
resistance-capacitance type of oscillator to 
provide stable, accurate and easily con- 
trolled voltages in the frequency range 
30 c/s to 30 kc/s. A screened and balanced 
output transformer and attenuator enable 
unbalanced, balanced and floating outputs 
to be obtained from a source of a constant 
600 chm impedance. 


Frequency Range: 30 c/s—300 c/s, 300 c/s— 
3 ke/s, 3 kc/s—30 kc/s 


Stability: 0.05%, + 0.5 c/s 


Attenuator: A 600 ohm constant im- 
pedance attenuator pro- 
vides steps of 30, 40 and 
60 db of attenuation under 
all output conditions. 


Full details of these instruments, which are available for immediate delivery, will be forwarded gladly on request. 


AIRM EC HIGH WYCOMBE BUCKS ENGLAND 


Telephone: High Wycombe 2060. Cables; Airmec, High Wycombe 
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FLEXIBLE 
REMOTE CONTROL OUTFITS 


Our experience in the industrial field has indicated that there is a definite need for this type of 
outfit offering facilities for making prototype flexible remote controls as required. 

The two gauges of Remote Control flexible shafts in these outfits cover the range of torque load- 
ings required for e volumes controls e all types of wave change switches «© condensers 
e all controls likely to be mot in electronic, radio and television equipment. 


The outfits are reasonably priced and comprise: 


No. 130 (.130 in. dia.) for remote controls up to 4 in. length.........£7. 0.0 
No. 150 (.150 in. dia.) for remote controls up to 6 In. length.........€7.10.0 


(For use without flexible casing) 


Wule 


€O. OF CREAT BRITALHE LTD 
INDBUSVTRIAL BIVISIionw 
The S. S. Wh te Company wil 
be pleased to advise which 
pam is gene suitable for BRITANNIA WORKS, 25-31 $T PANCRAS WAY, 
specific applications. 
LONDON, N.W I Telephone : EUSton 5393 


A detailed Parts List is availab « 
upon request 
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the NEW COLLARO © 
TAPE TRANSCRIPTOR | 


at the RADIOSHOW 
Le | 
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j 
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THE 456 HIGH- 

FIDELITY RECORD 

CHANGER — 4- SPEED 
The latest and most reliable of a 
famous range of Automatic Record 
Changers, the 456 is a 4-speed instru- 
ment for 16%, 334, 45 and 78 r.p.m 
operation. It will play 7in., 10in. 
and 12in. records intermixed in any 
order—provided that all are of the 
same speed range—and is suitable for 
A.C. voltages o: 100/125 and 200/250. 


This new High-Fidelity Tape Deck 
has been designed on Transcrip- 4-SPEED GRAMOPHONE TRANSCRIPTION UNIT 
tion quality principles for live recording, (MODEL 47200) for truly faithful reproduction 


Entirely new type 4-speed mechanism ensures 
absolutely uniform speed, with reproduction free 
from frequency modulation. 


recording from F.M. Broadcasts, etc., and 
reproducing pre-recorded tapes. A twin- 
track model fitted with four heads, it 
runs at speeds of 33, 74} and I5 inches 


per second, 


COLLARO LTD., RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX. 


Telephone: Rippleway 5533—Telex 8748 Telegrams: Korllaro - Telex - Barking 
Makers of Record Changers, Gramophone Units, Pickups, Electric Motors etc. 
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switch to Superspeed ! 


In buying solder for manufacturing purposes there is only one sound 
principle .. . buy the best. 
Otherwise you are risking the dependability of your products and the 


reputation of your firm. 


Incorporating Enthoven’s 

unique 6-channel stellate core, 
SUPERSPEED is everywhere 
recognised as the most efficient 
cored solder wire for general 
assembly work on radio, television, 
electronic and tele-communication 
equipment, But there is 

also an Enthoven solder product 
that is the best for every other 
engineering and manufacturing 
application. Please write today for 
the new edition of our brochure 


**Enthoven Solder Products” 


—or consult us quite freely By relying on ENTHOVEN for all your soldering 


requirements you are banking on the best known name 

on your particular problems. 
in the industry —a name that represents nearly 1 50 years 
experience in non-ferrous metals and an incomparable 


record in research and development. 


EN THO VEN sotese excoucrs 


ENTHOVEN SOLDERS LTD., 89 UPPER THAMES STREET, LONDON, E.C4. MANsion House 4533 
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CATHODEON 


Quartz Crystal Units 


Specialists in HIGH STABILITY CRYSTAL UNITS 
in the frequency range 2,000-60,000 Ke/s. 


CATHODEON CRYSTALS LIMITED 
LINTON - CAMBRIDGESHIRE 
Telephone : LINTON 223 
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Suppressor 


Choke 


Cores. 


Integral terminations at both ends ensure a wide 
field of application for these cores in the 
construction of self-resonant chokes for TV inter- 


ference suppression. Indeed, this is an 


outstanding design feature for many types of R/F 


i aerate - 
reece T coils and chokes required in small light- 


weight equipment. High internal resistance means 


that the shunting effect on the coil is 


negligible. The range of materials and termina- 
tions is such that most frequencies, 


particularly Band III, are adequately covered. 


Literature and sample cores] are readily available to Design Engineers on request. Plessey . 


THE PLESSEY COMPANY LIMITED, CHEMICAL & METALLURGICAL DIVISION, WOOD BURCOTE WAY, TOWCESTER, NORTHANTS. TEL: TOWCESTER 312 
@ P.c7 
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You are missing something wonderful if you have 
not experienced the IMHOF Comparator way 
of comparing the performances of a wide range 
of Hi-Fi equipment. 

You can do this at Imhofs whose purpose is to 
ensure that your choice is made under the 
best possible conditions. 

Another good thing in store for you is the 
new Imhof Hi-Fi Catalogue now available. 
You should write today to obtain your copy. 


ALFRED IMHOF LIMITED 
112-116, New Oxford Street, W.C.|1. 
Telephone : MUSeum 7876 (20 lines) 
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MINIATURE 


CERAMIC CAPACITORS 


FIXED & VARIABLE 


FINISH: STOVE 


Wide choice for Radio 
T.V., all Electronic 
Appliances application 
and Interference 
Suppression 


TYPES 


DISC-—3 Types 
TUBE—All Types 
PEARL 


DISC TRIMMERS 
TUBE TRIMMERS 
WIRE TRIMMERS 


Please apply 
for further 
details and 
Prices 


STEATITE 
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15. 


Telephone . 


ENAMELLED OR BAKELITE COATED 


INSULATIONS, LTD., 


EDGBASTON 5381/2. 


Telegraphic Address: “STEATITE-BIRMINGHAM, 15” 
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A NEW-PRINGIPLE 
A-G AUTOMATIC 
VOLTAGE STABILISER 


This is our Model ASR-1150 Automatic Voltage Step Regulator 
It ideally fills the need for a cheap, small and light Stabiliser. Although 
it measures only 8jin. x 4}in. x 5Sin., weighs as little as 11lb., and 
costs only £24 net, it has a performance fully equal to any similarly 
rated Automatic Stabiliser of the resonated, saturated core type, 
without any of the disadvantages. 

ASR-1150 has a pure output waveform, is unaffected by changes in 
mains frequency, and works equally well from no-load to full-load, 
which is 1150VA. It has a stabilised output at 230V unless otherwise 
ordered. 

Many other Automatic Voltage Stabilisers are now manufactured by 
us, and all are available for immediate delivery. In some cases the 
constancy of output is as high as 0.15%. Models are available from 
200VA to 30kVA, single phase. 3-Phase Stabilisers are also available 
We can supply from stock Prices are extremely competitive 


all types of American tubes, 
condensers, valves, poten- 


tiometers, etc. 


The NEW “ASR-! 150” 
costs only £24 net 


Complete information is available from CLAUDE LYONS LTD., 
ELECTRICAL AND RADIO LABORATORY APPARATUS, ETC. Head Office and Works: 76 Oldhall Street, Liverpool 3, Lancs 
Southern Factory : Valley Works, Ware Road, Hoddesdon, Herts. (AIO main London Cambridge Road at junction of A602) 


MEMO: If you are interested in infinitely-variable Transformers, do not forget th almost indispensable “VARIAC” (Reg'd Trade Mark), Models are 
available from 170VA w 21kVA. Our new 12 page coloured VARIAC brochure Form 424-UK tells the whole tory and will gladly be mailed free and pox 


free on request 
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MINIATURE SEALED PANEL LAMPHOLDER — INDICATOR TYPE 


Completely waterproof and will withstand conditions of 
constant vibration and shock, these lampholders are intended 
for installation on aircraft, armoured fighting vehicles, and 
marine equipment. They are sealed and insulated from the 
panel, the thickness of which can vary from 20 S.W.G. (.036”) 
to 10 S.W.G. (,.128”) Thicker panels can be counterbored 
Rotation is prevented by flats on the body. Mounting is by a 
single hole. Access to the lamp, for replacement, is from the 
front of the unit by unscrewing the dome. Lamps may be 
renewed, without breaking the seal to the equipment 

Weight: .420 oz. (11.6 grammes) with bulb 

Electrical connections : Two solder tags. 

Catalogue No. MPL. 20 Red: MPL. 21 Green 

Catalogue No. MPL. 22 Amber: MPL. 23 Opalescent Ivory 


Outstanding 


range 
of Thorn 


miniature 


MINIATURE SEALED PANEL LAMPHOLDER — DIMMER TYPE 


Identical to the Indicator type, except for the interchangeable 
cap. This is ribbed for grip, continuously rotatable and 
contains a light output control from bright to ‘ blackout’. 
Weight: .530 oz. (14.8 grammes) with bulb 

lectrical connections : Two solder tags 

atalogue No. MPL. 10 Red (Translucent) 

atalogue No. MPL. 11 Green (Transparent). 

atalogue No. MPL. 12 Amber (Transparent). 

atalogue No, MPL. 13 Clear (Transparent). 


a 


lampholders 


THORN MIDGET PANEL LAMPHOLDER 


This is the simplest and most economical lampholder designed 
to accommodate the Atlas Midget Panel lamp. It is extremely 
effective and easily installed. Available with its transparent 
top in a variety of colours. Weight: 8.4 gr. (0.3 ozs.) 


Can be supplied with insulated washers and connecting tags 


where non-earth return is desirable 


, ° + 5 types of 
- Miniature lampholders in the Thorn range midget panel bulbs 
(x are available 


28 volts 0-04 amps 
28 volts 0-08 amps 
12 volts 0-1 amps 


of the Atlas Midget Panel bulb. ‘volts, 0-75 amps 


1-Svolts 0-75 amps 


have heen made possible by the development 


FLUSH OR RECESSED LIGHTING UNIT 


This lampholder is used as a standard unit in the Plasteck 
Console panel. The body of the lampholder may be retained 
in a countersunk hole in the panel by a hexagonal backnut and 
lock-washer. A small projection under the collar prevents the 
fitting turning in the panel. The special coloured filter is 
contained in a moulded screw cap and a soft rubber sealing 
washer prevents any light from escaping round the edge 
Filtersin red, green, amber and clear. Weight: .310z. with bulb 


THORN 
ELECTRICAL 
INDUSTRIES 


Terminals : Solder tag and earth return 
Catalogue No. PPL90 
Catalogue No. PPL120 (with 6BA terminal screw and earth 
return, weight 35 oz. with bulb) 
Interservice ref Type A, No. I 
Flush type — Solder connections. Ref. No. 5C/X. 5143 
, 


LTD Type A, No ° 
’ Flush type — Screw terminals. Ref. No. 5C/X. 5144 
Can be supplied with insulated washers and connecting tags 
where non-earth return is desirable 


SURFACE TYPE LIGHTING UNIT 


An alternative design to PPL90 for Plasteck and other control 

panels where no room exisis immediately behind the metal 

panel. The bulk of the component projects above the face of 

the panel. A soft rubber sealing washer under the cap prevents 

the escape of light from the front of the panel. The lamp is ad 
inserted with the cap up 

Weight 49 o7. with bulb 


\ Thorn 


Aircraft Components Divisio 
Gt. Cambridge Road, Enfield 
Middicsex 


Termina Solder tag and earth return 
i¢ Catalogue No. PPL. 100 
Interservice Ref: Type B 
Surface type — Ref. No. 5C/X. 5145 
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The RCA New Orthophonic High Fidelity Pick-ups are built around an entirely new 8-pole 
balanced variable reluctance cartridge. 
A special feature of the design, which represents a completely new departure in gramophone disc 
reproduction, is the change-over mechanism. The single cantilever construction of the dual stylus model, 
completely eliminates the mechanical resonance previously experienced with normal type turnover 
Pick-ups. The dual styli are both mounted on the one cantilever and the change-over from one stylus 
to the other is effected by a positive toggle action. 


RCA Pick-ups are available with single or dual stylus cartridges with 
diamonds and sapphires, and a choice of two arm lengths. The long arm 
models will track records up to 16” in diameter, and the normal Jength 
arm tracks any record up to 12” diameter. The Pick-ups will fully load any 
norma! High Fidelity amplifier without the use of a step-up transformer. 
A tracking pressure selector is built-in on all models, with an adjustable 
pedestal to suit any height of turntable. 


) 
F/M TUNER TRANSCRIPTION DECK PRE-AMPLIFIER MAIN AMPLIFIER LOUDSPEAKER 


i 


RCA GREAT BRITAIN LTD, (DEPT, HPL), LINCOLN WAY, WINDMILL ROAD, SUNBURY-ON-THAMES, MIDDLESEX. TEL: SUNBURY-ON-THAMES 3101 
(An Associate Company of Radio Corporation of America) 
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EDISWAN 


Gil lil XK 


FLUOROCARBONS FOR ELECTRONICS 
PT. EE. P.C. T.F.E. 


| are now the largest fabricators of fluorocarbons, P.T.F.E. and 
P.C.T.F.E. and were, in fact, the first fabricators of these materials in Europe and the 
British Commonwealth. 

The wide range of products that can be supplied includes Electronic Components as 
well as blanks for user fabrication. Prices, because of the rapid growth in production, 
are substantially down. A fully Technical Advisory Service is available without charge 
or obligation for the benefit of Engineering and Purchasing Departments. Write for 


informative details, descriptive literature and our latest comprehensive Catalogue. 


EDISWAN 


C iL OX 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 CHARING CROSS ROAD, LONDON, W.C.2 and Branches 


Telephone: Gerrard 8660 + Member of the A.E.1. Group of Compames ~- Telegrams: Ediswan, Westcent, London 
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Delaron 
(by De La Rue) 
does a double act for you 


You already know DELARON as a laminated 
insulant of precisely known dielectric values 
and mechanical properties which fully meet 
all British Standard and Ministry specifications 
at every grade. It is used as a controller of 
electricity, from loudspeaker spiders to 
insulating washers. 

But do you know about the second half of the 


double act by DELARON laminates? 


In its copper-clad form it is the basis of most 
of the printed circuits in radio, television, 
radar and electronic computors—the new, 
simpler and cheaper method of circuit 
manufacture. 

You should use DELARON laminates. 

For information, advice and service get in touch 


with Dept. D8C, Thomas De La Rue & Co Lid 
84-86 Regent Street, London, W1. 


DOELARON’ te @ registered wade mart 


2 WIRELESS WORLD OcToBEer, 1956 


No engineer 
can resist 
a resistor* 


G GS % by 
‘ DUBILIER 


K An extremely wide range of Dubilier resistors is available both for development and production purposes 
This range covers insulated wire-wound, power wire-wound, precision wire-wound, ultra high range, high stability 
high voltage and high frequency resistors. 


Type BT insulated resistors are Type BTS resistors are also 

completely protected by a available in attractive handy 
henolic resin housing which cartons of twelve. These 

6 sealed at the ends. Type cartons protect the 

BTS is rated at 4 watt and resistors from dirt and 

Type BTB at 1 watt at 70°C. permit easy storage 


Resistance range is 10002 and selection in the 
to 10M) (BTS) laboratory or workshop. 
and 39002 to 22402 Save time and trouble 
(BTB). by ordering all your 

+ watt resistors in 

the handy carton. 


DUB La ETR 


DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victoria Rd., North Acton,W.3. Telephone: ACOrn 2241. Telegrams : Hivoltcon Wesphone London 
ON 1598 


YCTOBER, 1956 WireELess WorRLD 


Advance 


TEST EQUIPMENT 


iN the 


AUDIO RANGE 


15 C/S co 50,000 C'S 


il 4 SIGNAL GENERATOR 


for the Audio Engineer 


I'bese two most modestly priced models, 
; } Covers from 15-50,000 cs in three ranges. This 
in common with the comprebensive model is characterised by its extremely low distortion 


ind level output over the entire range Accuracy 


0 


‘Advance” range (which completely covers 
‘ 6 1 c/s Output from 200 micro-volts to 


from Audio to U.H.F) bave earned a re- 20 volts with an accuracy of + 2db 

STABLE OUTPUT OVER FULL RANGE 
SINE OR SQUARE WAVE OUTPUT 

over for accuracy, simplicity in use, and DISTORTION LESS THAN 1% AT 1000 c's 


putation second-to-none the world 


consistent reliability. 


List price inUK, £2B 


Full technical details in Folder W116. 


eB Bf siGNAL GeNeRAToR for the Communications Engineer 


Covers trom 15-§0,000 c/s in three ranges. Accuracy 
(2% 1 c/s) Output (continuously variable) 
into 600 ohms o.imW-1W (0.25-25¥v) 2db 
utput impedance approximating to 609 ohms over 
the whole range. Maximum output into 5 ohms 


s greater than 4 


uistpriceiNUK LBS. 


TYPE J 2 similar to J 1 bul with output voltage meter 
ust price Nuk £45 


Full technical details in Leaflet W343 


ADVANCE COMPONENTS LIMITED 
ROEBUCK ROAD - HAINAULT - ESSEX 


Telephone HAinaus! 4444 


24 Wiretess Wor_p OcToBer, 1956 


POWER CONTROLS 


1TEO 


Rotary Transformers 


Have you a transformer problem ? 
If so, we can help you. We can undertake to develop and 
manufacture rotary transformers to your specification. 
The illustration shows a typical transformer which we are 
manufacturing for a specific requirement. Made for 6, 12 or 
24 volts D.C. input, it can supply a continuous D.C. output 
of 350 volts at 30 mA. or an intermittent output of 310 volts 
at 60 mA. The no-load current consumption is 2.2 amps. at ‘ 
11.§ volts and the ripple voltage is less than 6 volts r.m.s. 
on 60 mA. load. The size is only 4-9/16” long by 2-21/32” 
Cee 


Power Controls Ltd., Exning Road, Newmarket, Suffolk 


Telephone: Newmarket 3161. Telegrams: Powercon, Newmarket 
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NEW! 


TV. Waveform &Algnment 


* Taylor. @ roouru * 


1V WAVEFORM 4 ALIGNMENT GENERATOR 


(1) T.V. Pattern Generator. (3) F.M. Signal Generator. 


(2) A.M. Signal Generator with (4) T.V. Sweep Oscillator. 
variable audio output. 


7 expanded bands cover frequencies 
‘cn eee. oct “ae etn 
(2) 8tol4 ,, (5) 45 to 80 ,, (7) 150 to 220 


INCORPORATED IN ONE (3) 15t022 5 art ON FUNDAMENTALS 


T.V. PATTERN GENERATOR Main features of A.M. 
Modulation. All patterns FULLY INTERLACED with accompanying Generator & T.V. Sweep 
line and frame blanking, synchronizing (and equalizing on 625 


525 


A. .. Generator F.M. Signal 
lator : 


lines) signals. Three gradation patterns providing relatively high, medium Frequenc t 4-220 Mc/s in 7 expanded bands. Calibration aceur : 


acy 
and low frequency transients. Cross grid pattern for linearity checking + 1%. : AM. 100 mV, F.M and sweep 3 mV. Attenuation: 
Cross bar pattern on which 1.5, 2, 2.5, 3, 3.5, 4, 4.5 Me/s definition 0, —20, —4@ db how ¥ impedance: 75 ohins unbalanced 
bars can be displayed. Horizontal bars. Vertical bars with switched frequency: 50/60 cycles. A.M. & FM. audio modulation: 900 c/s approxi 
Mc. bars. White raster. Black raster mately sinusoidal, A.M. modulation depth, F.M. deviation .od sweep 
R.F. Three position attenuator, 0, 20 and 40 db relative all controllable 
to 100 mV Power supply: 105/125 V. or 200/250 V. A.C., at 40/100 c/s. Consumption 
Vides. From cathode tollower 2Kohms direct, positive o 70 watts 
negative 83V peak to peak Weight: 20ib. Dimensions: 17in. x Gin. x Bin (48 x 


i<img. Additional sync ontpet from 2Kohms through Finish: Steel case in rey hammer finish with Perspex es 
uF 10V peak to peak positive going waveform comprising line and 


heor 
frame synchronizing pulses, interlacing signals (and equalizing pulses or £7 5 0 oO 
625 and 625 lines) LIST PRICE ow... 


Audie. From cathode follower 2Kohms direct. Vari-vte A.F. voltage / 
at 900 c/s approx. 8V peak-to-peak maximus CREDIT TERMS AVAILABLE 


Optional mains lock facility WRITE FOR LITERATURE 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 


Montrose “venue, Slough, Bucks. Telephone: Slough 21381. Cables: Taylins, Slough. 


23 «x 2 cm, 
ite 
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The first of the Elac 
et 99 
ELMAG 
Series of 

High Fidelity Units 


9 x 5 Elliptical Speaker 
Type 59T. 


This unit is designed to give good quality at domestic volumes, 
it can be operated successfully in conjunction with a normally good 


receiver 


Where a Power Output Stage providing more than 4 watts is 


used, 2 or more speakers are recommended. 


Flux Density, 8000 gauss (27,500 Maxwells) Frequency 
Response 40-12,000 Cps 


RETAIL PRICE.. . sees. 38/2 inc. Tax 
With Transformer .. ..49/'4 inc. Tax 


GES 


(@)) 


t= 


€C 


—i--z 
ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS. BROAD LAWE TOTTENHAM, WIS Ter. tottenham 0505-9 
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We have always prided ourselves on service and it is no secret that 
our business has been built around this word. 


To illustrate what this really means, we recently received cabled 
orders totalling 143,500 radio tubes. These were packed and shipped 
on one boat within six days. 


Only by keeping large and comprehensive stocks can such demands 
be met. Urgent orders in smaller quantities are day-to-day routine in 
our air freight department. 


1900 types of both receiving and transmitting tubes always in stock. 


HALL ELECTRIC LTD 


<—fiacmoN> HALTRON HOUSE 49-55 LISSON GROVE, HALTRON 
a LONDON NWI. 


04] ines) Cabies: Hallectr 


*% STANDARD CONNECTORS 


in 8, 12, 18 and 25 way 

Low priced Unitor 

Natural colour Nylon-PF moulding 
Silver plated contacts 

Breakdown voltage 3.5 KV 
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* MICRONECTOR 


in 9, 18, 26 and 34 way 
Precision miniature connector 
Brown Nylon-PF moulding 
Gold plated contacts 
Breakdown voltage 2.4 KV 


* STRIP CONNECTORS 
in 2, 4, 6, 8 and 10 way 


Inexpensive flat connector 
for Printed Circuits 
Woodflour-filled PF moulding 
Cadmium plated contacts 
Breakdown voltage 3.5 KV 


Full details on request 


THE McMURDO INSTRUMENT CO. 


Covers can be supplied for either plugs 
or sockets or both in all these types. 


* RED-RANGE CONNECTORS 


in 8, 16, 24 and 32 way 

Medium priced 

Low insertion force — self-aligning 
Red Nylon-PF moulding 

Gold plated contacts 

Breakdown voltage 3.0 KV 


SP. MMC. 


ASHTEAD, SURREY. _ Telephone ASHTEAD 340! 
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for the closest 
approach to the 
original sound 


i, 


AMPLIFIER 


The criterion, as always, is that the reproduced sound shal! be the closes 
approach to the origina! — that the enjoyment and appreciation of music may 
be unimpeded. This is reflected throughout the design of the QUAD II. It is reflected 
Loo, in the straightforward and logical system of contro 
achieved without the sacrifice of a single refinement or adjustment capable ot 


ontributing to the fina! objective 


Jend for further details and bookiet 


VACANCIES FOR ENGINEERS 


CA 5 If you have a genuine interest in Audio Engineering and « sound technica: 
,' .e background, we will be pleased to discuss the possibi'ity of your joining 
our Company 


HuATinceewn “ 


€ €coust 
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MORGANITE Carbon Resistors and 
Potentiometers fit into Printed Circuitry! 


Over the years MORGANITE Resistors 
and Potentiometers have attained a unique 
reputation for reliability and service. 
Now with the introduction of printed 
circuitry they have swiftly proved their 


worth in this new field. 


MORGANITE Resistors, with their silver- 
plated copper wires, are particularly 
suitable for this type of work, while the 
MORGANITE Type A Potentiometer, the 
most popular control for radio and tele- 
vision, has been successfully adapted for 


both horizontal and vertical mounting. 


( + +2 0 | MORGANITE Carbon Resistors. Type R (1! watt) Type T (4 watt). 


— | 


MORGANITE Type A , MORGANITE Type A 
Potentiometer, with D.P. 4 Multi-Unit Potentiometer, 
Switch, for vertical mounting sagt with D.P. Switch, for 
Also available without switch, ' * horizontal mounting. Also 
and for horizontal mounting available without switch. 


}- 
/ Manufacturers’ and export 
/ 
/ 


MORGANITE RESISTORS LIMITED 


/ Bede Trading Estate, Jarrow, County Durham. 


wwe 


j 


Wholesale and retail distribu ne es to 


EDISON SWAN ELECTRIC CO. LTD., 155, Charing Cross Road, London, W.C.2. 
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F.M. on A.M. 
than 2 kce/s 


 -~— 
12-470 Mc/s 


The Marconi TF 8OIB/I Signal Generator 
” It is 
a premium-grade instrument meeting all signal generator requirements for 


Marconi’s new version of the TF 801B is now in production, 


the design, manufacture and maintenance of a.m. equipment in the range 
12 to 470 Mc/s. 

Painstaking attention to detail in the design of the master oscillator and 
power amplifier circuits has yielded an instrument with an r.f. output of 
unusually high quality: f.m. on a.m. is less than 2 ke/s at all carrier 


50 


than 2%; the 


drift 


frequencies up to 425 Mc/s; harmonic content is less 


, 


calibration of the frequency dial is accurate to within 0.5% ; is less 


than 0.02°. over a 10-minute interval. 


AM & FM § 


MARCONI gi 
INSTRUMENTS Os + WA 


PMENT 


GNA. 


< 


MARCONI INSTRUMENTS LTD * ST. ALBANS HERTFORDSHIRE 


London and the South: Marconi House, Strand, London, W.C.2. Tel 


Midlands ; Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 North: 30 Albion Sereet, 


WORLD-WIDE REPRESENTATION 


Gt 


+ AND SPI 


ABRIDGED SPECIFICATION 


Frequency Range: 12 to 470 Me/s in 


five bands 


0.1 wV to 1 volt me 
? 


4 


julated ; 


Output 
0.1 uv to 


volts unmodulated 


Source Impedance: 50 ohm 


Modulation 


monitored 


Internal 1000 c/s 


a.m and variable 


depths up to 90 


External Modulation: Sine up to 20 


ke/s ofr to 


50 kc/s 


pulse at p.rt's. up 


NERATORS 


VE VOLTMET 
WAVE 
Tf 


TYPES FOR THE 


METERS VISION AND RADA 
ARM 


FORCES 


TELEPHONE: ST. ALBANS S616! 


COVent Garden 1234 


Kingston-upon-Hull Tel: Hull Centrai 6147 
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What’s in an 
Enclosure 2? 


For those to whom acoustics is a mystery, the mounting of such a fine high fidelity 
instrument as the Tannoy Dual Concentric Speaker is inevitably something of a 
hit-and-miss procedure. And it is difficult subsequently to subdue the nagging thought 
that perhaps a more knowledgeable approach might have produced even finer results 


It is for such people . people who cannot be happy with anything short of the best... 
that the GRF Enclosure has been produced 


Based on the larger and more costly ‘ Autograph ’ enclosure, it has an elaborate interior 
system of sound source expansion, incorporating all the advantages of horn loading for 
bass reproduction. Mid-range frequencies are covered by direct frontal radiation 


via an entirely new acoustic coupling device, and the high frequency end of the spectrum 
DIMENSIONS 


Mae { 7 is amply catered for by the normal non-directional horn loaded source of the 15” 
lax. front to rear 29° 


Tannoy Dual Concentric unit 
Max 11h 38 . 


Overall length 48 And if technicalities are of little more than passing interest, the point that really counts 
Floor clearance, on is that, obviously, Tannoy would never release an enclosure that did not extract the last 
standard legs 64 possible degree of realism from their own Speaker unit. 


“TANNOY ’ 
Practitioners in Sound 


PRODUCTS LIMITED, WEST NORWOOD, LONDON, $£27 Gipsy Hill 1131 
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erspeedh 


f heats up from cold 
in 6 seconds! 


Melting of 40/60 Solder \ Manufactured for Enthoven Solders Ltd., by Scope 
Hohing of 40/40 Solder ’ Laboratories, Melbourne, Australia. 


Branding of Wood 


Branding of Thermo-Setting Plastics 


Marking of Therme-Piastics Designed on an entirely new principle, this 


light-weight, versatile iron is eminently suitable 
for soldering operations in the radio, television, 


electronic and telecommunication industries. 

For test bench and maintenance work it is by 
TIME /TEMPERATURE CURVE CHART from far the most efficient and economical solder- 
the SUPERSPEED SOLDERING IRON \ ing iron ever designed. Ideally suitable for 
TIP/TEMPERATURE TIME CHECK ; use with Enthoven Aluminium Cored 


The effect of different voltages on initial Solder (melting point 260°C. s00°F.). 
heating-up time is shown. Whilst 4V is the 
standard voltage normally employed, 6V will 
cause no harm, and accumulators are a useful 
source of current supply. 


[LIST PRICES | 
IRON 39/6 


= a 
Activated by light thumb pressure on the switch TRANSFORMER 35/6 


ring. When pressure is released, current is th echoes endl enaiie 
automatically switched off—thus greatly reducing electricity discounts subject to revision 
consumption, wear on copper bit and carbon element. 


(4 volt transformer normally supplied) or from a car battery. 


- 


More powerful than conventional |50-watt irons; equally suitable 
for light wiring work or heavy soldering on chassis. 


Length, 10”; weight, 3) ozs.; can be used on 2.5 to 6.3 volt supply y ' ye 
/ 


Simple to operate ; ideal for precision work. 


Requires minimum maintenance-——at negligible cost; shows 
lowest operating costs over a period. 


For full particulars, including guarantee terms and free trial facilities, 
please write to the sole concessionaires in this country :— 

ENTHOVEN SOLDERS LTD. (industrial Equipment Division) 
89 Upper Thames Street, London, E.C.4. MANsien House 4533 


Switch to the 
Superspeed 
Soldering Iron 


as being used by the 
Royal Society Antartic Expeditior 
for the International Geophysical Y ear. 
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Protection against damage 


| a | 
from IMPACT| and VIBRATION 


BARRYMOUNT” Cup-type 


Isolators are designed primarily 
te absorb high-impact shocks 
with concurrent isolation of 


frequencies above 40 ¢.p.s. and ——1 


general sound isolation. Utilisation 
of rubber in compression with 
substantially equal stiffness in 


all directions provides a smooth 


load-detlection curve 
Load ratings indicated for Mobile 


Applications (including shipboard 


installations) are such as to 
ensure a vertical natural 
frequency between 25 and 


353 <.p.s. The design and af for e 
* 
assembly of the metal parts 4 


are such that they are self- -! P 
captivating for maximum j " MOBILE electronic and 
security. Samples are available ; : aoe . electrical equipment. 


eee ae MILITARY and GUIDED 
MISSILE instrumentation. 


SHIPBORNE sensitive equipment. 


PROVIDING the optimum 
combination of impact isolation, 
vibration isolation, noise reduction, 
stability for the mounted unit. 


20 40 60 
ae. FREQUENCY C,P,$ CE2b 


C % 


ry vechni« 


CEMENTATION (MUFFELITE) LTD., 20 Albert Embankment, London, $.E.11. r.; nétionce oss 
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Goodmans 


-way high fidelity loudspeaker systems... 


@ AXIOM 150 Mk. ll 


30 <.p.s. to 15 ke/s. 
(or AXIOM 22 Mk. tl) 


TREBAX 
2,500 c.p.s. to 16 ke/s 


@ CROSSOVER UNIT 
X0.5,000 


with the aes 
c 
LOUDSPEAKER CABINET 


In the new ‘viscount’ enclosure provision is made for the Tresax high frequency pressure 
unit to be mounted in the front baffle. The aperture for this purpose is blanked-off by a 
detachable panel. A similar arrangement in the rear wall facilitates the fitting, of a 
@ Fill in the coupon now for full variable attenuator for the TREBAX. 
details—including prices 


* 
a 
a 
cs 
“ 
b 
” 
J 
” 
- 
7 
a 
e 
a 
| 


The TREBAK unit may be used either with the axtom 150 Mk. II (1§ watts) or with 
the axiom 22 Mk. II'( 20 watts) in the ‘viscount’ enclosure. The crossover 


frequency should be 5,000 ¢.p.4., for which purpose CROSSOVER UNIT type XO. 5,000 
—another new Goodmans product—should be used 
Goodmans a eee 
| GOODMANS INDUSTRIES, LTD., Axiom Works, Wembley, midds | 
| Full details and prices of 2-way systems please 


Name 
GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX. I . 


Telephone : WEMbley 1200 Cables : Goodaxiom, Wembley, England | Address | 


cottish Distributors ; LAND, SPEIGHT & COMPANY, LIMITED, mein 
2, Fitzroy Place, Sauchiehall Street, Glasgow. l 05 | 
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FIRST 


~ Te 


TRANSISTORISED 
RELAY 


The Hermetically 
Sealed 595HS 


* The 595HS can be controlled by ultra 
sensitive contacts handling 0.4mA. at 2V. 
Contacts will handle 5A, at 230V. A.C. 
*& The 595HS is made to withstand 
exceptionally heavy shock and vibration. 
* The 595HS is made to withstand dirt 
and humidity indefinitely. 

* The 595HS can be obtained with 
various contact assemblies. 

* The 595HS is low in price because of 
its novel design. 


MAGNETIC DEVICES LTD., A.1.D. & A.R.B. approved 
EXNING ROAD, NEWMARKET, SUFFOLK 
TELEPHONE: NEWMARKET 3181 -2-3 


TFLEGRAMS: MAGNETIC NEWMARKET 


Be 


MD 14 


OcToser, 1956 


Specially designed for use in 
domestic Radio & Television 
receivers, these miniature rec- 
tifier stacks have an established 
position with manufacturers to 
whom reliability, small dimen- 
sions and low costs are impor- 
tant. 
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TYPE 


Maximum ambient temperature 
Maximum output current (mean) 
Maximum input voltage (r.m.s ) 
Maximum peak inverse voltage 
Max. Instantaneous peak current 
Weight ons a ose 


* For use in voltage doubler circuits the peak inverse and maximum input 


3s°c «55°C 

30mA 15mA 
125V 
350V 
Unlimited 
0.82 oz. 


RMI 


s°C = 55°C 

mA 30mA 
125V 
350V 

Unlimited 
| oz. 


RM2 RM3 RM4 *RMS 


35°C 355°C 
100mA 60mA 
125V 
350V 
Unlimited 
140% 


s°C §=5S°C 
120mA 9OmA 
125V 
350V 
Unlimited 
20% 


orc «(55°C 
250mA 125mA 
250V 
700V 
Unlimited 
4.5 oz. 


“oc 55°C 
300mA 150mA 
250V 
700V 
Untimiced 
4.75 of 


voltages are halved, current output being as for hall wave operation 


@ Instant starting no warming-up period 


@u overload 


@ No limit to size of reservoir capacitor 
@ Simple mounting — no vaive holder 


@ Withstand overloads such as charging 
current of de-formed electrolytic capacitors 


@ Low heat dissipation 
@ Practically indestructibie in service 
@ Simple wiring — two connectors only 


@ Small size. . . low weight 


@ Low cost 


oS 


Y 


SELENIUM 


RECTIFIERS 


Standard Telephones and Cables Limited 


Registered Office : 


RECTIFIER DIVISION: 
Telephone : Harlow 26811 


Connaught House, Aldwych, London, W.C,2 


EDINBURGH WAY HARLOW ESSEX 
Telegrams: SenTerCel, Harlow, Essex 
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High Fidelity Systems for a thrilling 
new experience in good listening 


Gone are the days of complicated, unwieldy High Fidelity 
equipment. Here, instead, are small, matching plug-in 
units which can be installed in a matter of minutes. And 
behind every one lies more than half a century of research 
at the famous Pye Cambridge laboratories. To the ordinary 
listener and engineer alike, Pye packaged High Fidelity 
represents a thrilling new experience in radio and record 
reproduction 


AUDIO AMPLIFIER HF5/8W 


Specially designed for home use—gives peak 
output of 8 watts. Features: Loudness Con- 
trol. Facilities include 4 plug-in inputs, 
choice of 5 pickup compensators, 4 record 
playback characteristics. In chassis or 
abinet form 


12 WATT CONTEMPORARY 
SPEAKER, HF12SM 


This new Pye 12-watt sys 
tem is styled to fit pleasing 
ly and unobtrusively into 
FM/AM TUNER " the modern home. An 

par acoustically mounted high 
HFTIIIW “ we a 


quality 12” loudspeaker is 


housed in an elegant 
ontemporary-style walnut 

veneered cabinet. Frequen- 
tabilised y range: 30-13,000 C.p.s8 

In cabinet (with built-in 

form (with horizontal or vertical 


~~ 


HIGH FIDELITY 
SYvsTtTEeEmMs 


The New Sound in Home _ Entertainment 


ye Limiced, Auckland, New Zealand 
= cise . Pye Corporation of America, 270 Park Avenue, New York 


Pye ¢ da Ltd., Toronto Canada 
ee : Pye Limited, Tucuman 829, Buenos Aires 


P ireland) Limited, Dublin, Eire 
a ’ Pye Limited, Mexico City 


Pye Pty. Limited, Melbourne, Australia 
ye Pt imitced, € > Pye Radio & Television (Pty) Limited, Johannesburg, South Africa 


Pye Limited, Stuttgart, West Germany 


oo Ee Bee & CAMBRIDGE ENGLAND 
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The FURST and ONLY Aerials with 
ELECTRONIC COUPLING 


The HILO incorporates a completely new principle whereby the Band I Dipole 

Driven Element is “ Electronically coupled” to a Band il Resonator (Prov 

Pat. No. 21958/55 This climinates the use of coupling bars, thus avoiding 

/ any impedance mis-match and at the same time has the advantage of utilising 

jf the Band I Elements on both Bands I and III. For example the HILO remy 

HL402/4K (Band I Dipole and Director electronically coupled to 

Band III elements) has an equivalent Band III performance to a 

6-element Aerial. This same principle is a feature of the co sate 
HILO range 


Sao, 


MODEL 


HL402/4K 
ence 102/6 
Band I “H” (Dipole and 
Director) Electronically coup- 
OFFERING ALL THESE led to 4 Band II] elements for 
ADVANTAGES a — Ta; ty |= CHIMNEY MOUNTING. 


17 HILO Models are avail- 
@ 1 AERIAL ONLY FOR BOTH able in all popular types of 


BANDS. 
mounting, suitable for most 
1 JUNCTION UNIT ONLY. areas, in any Band I/Band 


1 DOWN LEAD ONLY. III channel combinations. 
NO FILTER UNIT REQUIRED. 
ACCURATE MATCHING. corporate features which are 
ALL CHANNEL COMBINATIONS. fully protected by Patents or 
HIGHLY COMPETITIVE PRICE. s are the sibject of Patents 


STOCK UP NOW! applied for. 


All Antiference Aerials in- 


ANTIPERENCE LIMITED - AYLESBURY - BUCKS ~-_ Telephone: Aylesbury 1467-8-9 


uM B/eeee A 
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television monitor 
comprehensive 


every tube has these advanced features 


Metal backed screen. 
Straight gun (no ion trap) permitting highest spot quality. 


Resolution to highest monitor standards, satisfying 625 line system even at high 
brightness of 50 ft. lamberts in peak whites. 


Screen blemishes reduced to the absolute minimum. 


Quality control throughout manufacture to ensure highest picture standards and 
maximum life. 


Magnetic and electrostatic focused equivalent available to suit individual design 
requirements. 


45-inch TUBES 


These tubes are designed for 
use as electronic view-finders in 
television cameras, but they 
also satisfy the requirements 
for compact monitor equip- 
ment in broadcast and in- 
dustrial television. 


14-inch TUBES } 


AW13-56 . MW15-55 These tubes are designed for use 
Electrostatic Magnetic in television studio monitors but 


they also satisfy the require- 
Focus Focus ments for large screen dispiays 


: , , ; in industrial television systems. 
Max, final anode voltage 14kV Maximum final anode 1 industrial television system 


Typical focus voltage range voltage L1kV 
200V to +200V about Deflection angle 53° 
cathode potent ial Overall length ll CRSA RSI Fa Ppa 
Deflection angle 53 inches ts Pao, PO IN 


rs - me AES ae ; @ i ; 
Overall length 12 inches “Md li 4 j 


i = COMMUNICATIONS AND 
d INDUSTRIAL VALVE DEPARTMENT 


MULLARD LTD - CENTURY HOUSE - SHAFTESBURY AVENUE - W.C.2 
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tubes - 
range 


AW22-10 
Electrostatic 
Focus 


Max. final anode voltage 14kV 
Typical focus voltage 
200V sto +. 200V 
cathode potential 
Deflection angle 58 
Overall length 16 inches 


about 


AW36-48 
Electrostatic 
Focus 


Max. final anode voltage 15kV 
Typical focus voltage range 
20V =to L200V about 
cathode potential 
Deflection angle 70° 
Overall length 174 inches 


range 
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ritain’s 


MW22-22 
Magnetic 
Focus 


Max. final anode voltage 14kV 
Deflection angle 64° 
Overall length 15 inches 


MW36-67 
Magnetic 
Focus 


Max. final anode voltage 15kV 
Deflection angle 70 
Overall length 17} inches 
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most 


49-inch TUBES 


These tubes are designed 
to a size convenient for use 
in mobile outside broad- 
cast television equipment. 
They are also employed in 
studio floor monitors, 


17-inch TUBE 


This tube is primarily 
intended for use as a televi- 
sion studio monitor tube. 


MW43-67 
Magnetic Focus 


Max. final anode voltage 15kV 
Deflection angle 70° 
Overall length 20 inches 


@ MVIW3a 
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VHF radio-telephony was welcomed 
in its early days as an economic 
means of providing communi- 

terrain where the 
difficulty of 


cable 


cation over 


cost and 


erecting 


pro- 


‘Today Marconi’s have 


line or routes was 
hibitive. 


developed multi-channel systems 


MULTI-CHANNEL 


SYSTEMS 


which, by employing frequency 
modulation to widen the bands, 
provide up to 48 telephone chan- 
nels and are recognised as being 


preferable to line systems in 


many instances on grounds of 


performance as well as installation 
cost. 


OCTOBER, 


1956 
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COMPLETE COMMUNICATION 
SYSTEMS — all the world over 


Over 60 countries now have Marconi-equipped communication systems. Many of 
these are still giving trouble-free service after more than 20 years in operation. 


The lifeline of communication 
is in experienced hands 


MARCONI 


Complete Communication Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD 
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| 
Wayne 
{ ) Kerr 


INSTRUMENTS 


X-BAND MICROWAVE 
WATTMETER --TYPE U.181 


A feed-through torque vane wattmeter 
for absolute measurement of power in 
the wavelength range 3.05 to 3.45 cms. 
It will measure power in the range 

1 to LOOW or the equivalent mean of 
pulsed power. Accuracy between 100 
and 10 watts is +- 2° falling to + 10°, 
at 1 watt. VSWR better than 0.9 


Price £275 net ex works 


R.F. BRIDGE — TYPE B.60! 
15 Kc/s TO 5 Mc/s 


A highly accurate transformer ratio arm bridge 
for the measurement of capacitance, resistance 
and inductance within the range 0.01 pF to0.02 pF, 
109 to 10 MQ and 0.5 pH to 50 mH. It can be 
used to measure complex impedances, balanced or 
unbalanced, or between any pair of terminals in 
delta formation. 


Price £125 net ex works. 


VIDEO OSCILLATOR 
TYPE 0.22B 


A portable instrument covering the range 
10 Ke/s to 10 Me/s with an output of 
+-10 dbs to 50 dbs on 1 volt p. to p 
amplitude stabilised to 0°5 dbs over its full 
frequency range. It includes a 50 eps 
square wave output and facilities for direct 
reading of the modulus of the load impedance 


Price Portable £165 net ex works 
Rack mounted £158 net ex works 


FOR FURTHER DETAILS WRITE OR TELEPHONE 
THE WAYNE KERR LABORATORIES LTD - NEW MALDEN - SURREY MALDEN 2202 
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Automatic wire terminator 
operates at up to 4,000 an hour 
Ue 
neal 


Pneumatic hand tool 
eliminates operator fatigue 


Brochure W.W. sent 
or demonstration at 


Certi-crimp hand tool F 
your own works on fart tmnt AMP terminals are made for every 
request. 


type and size of wire. 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: 60 KINGLY STREET, LONDON, W.I. Tel: REGent 2517/8 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present— && | ." , —obreast of the future 


RATING . 


FREQUENCY RANGE 


MULLARD 


LTD 


WIRELESS WORLD OcTOBER, 1956 


\ 


\ 
| \ 


ALE. 


POWER 
TRANSFORMERS 


H.F. power transformers of outstanding effi- 
iency are the latest additions to the Mullard 
range of high quality components designed 
around Ferroxcube magnetic cores. 
Utilising the unique characteristics of Ferrox- 
cube to the full, Mullard H.F. transformers are 
smaller, lighter, and less costly than trans- 
formers using alternative core materials. These 
advantages are particularly marked in trans- 
formers required to handle powers of up to 2kW, 
between the frequency range 2kc/s to 2Mc/s. 
Mullard transformers are already finding wide 
use inapplications as diverse as ultrasonic H.F. 
power generators and aircraft power packs 


. UP TO 2 kW 


operating from an aircraft’s normal A.C. sup- 
ply. In the latter application, the low leakage 
2 Ke/s to 2 Mc/s field of Ferroxcube can eliminate the need for 
external screening, thereby reducing the size 
and weight of the transformer even further. 
As with all Mullard high quality components, 
these H.F.. power transformers are designed and 
built to engineers’ individual specifications. 
Write now for details of the complete range of 
components available under this service. 


Mullard f3 == 


Ferroxcube magnetic cores 


COMPONENTS DIVISION + CENTURY HOUSE + SHAFTESBURY AVENUE + WC2 


MCIA 


OctTosBer, 1956 Wiretess Worip 


— a 


DISTRIBUTED AMPLIFIERS 
and DELAY LINES 


<q DISTRIBUTED AMPLIFIERS 
TYPE 2B AND 2C 


Maximum output |50V p-p 
Gain X12 or 
Gain X300 (achieved with low- 
level driven stage). 
Frequency response 50c/s to 
100Mc/s 
Input impedance 
75 ohms (type 2B) 

150 ohms (type 2C) 
Output impedance 200 ohms 
Power unit type DA2C is suit- 
able for both amplifiers 


DELAY LINE TYPE 1 > 


Maximum delay 0.6us 

Frequency response 0 to 30Mc/s 
Capacity compensated tapping 
points at 0.lus intervals 

Input impedance 75 ohms 
Output impedance 75 ohms 


These units have particular applications 
with wide band networks and high speed 
oscilloscopes 


\E.M.1. ELECTRONICS LTD. 


INSTRUMENT DIVISION 
Hayes: Middlesex England Phone: SOU 2468 - Exts. 1013, 1071 ,857 
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DCOL 


(Regd Trade Mark) 


SOLDERING EQUIPMENT FOR INDUSTRY AND THE HOME CONSTRUCTOR 
Electric cable strippers, solder dipping pots, hand pyrometers, etc. 


ILLUSTRATED 


hi bi 
i” BIT LIST No. 70 i's Fer Satary Sench Bae aney 
(instrument Work) ‘hia : %&” DETACHABLE BIT MODEL 
A” BIT LIST No. 64 _— LIST No. 64 
(Factory bench line assembly) 


i” BIT LIST No. 107 PROTECTIVE SHIELD LIST No. 68 


(Large Tagging) 


British, Foreign Patents and Registered 


Manufactured to meet any voltage and Designs, etc. 


supply from 6/7v. to 230/50v 


REPRESENTED IN ALL y LEADING COUNTRIES 


Write for catalogues and further information 


HEAD OFFICES & SALES ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD, CLAPHAM HIGH ST., LONDON, S.W.4. Telephones: MACaulay 3101 and 


OcToBEer, 1956 


is 
cm 


«ey 


THE G.E.C. “nine-one-two PLUS” 


This publication contains step-by-step wiring instruc- 
tions for this high quality Amplifier together with 
many additional features of exceptional interest to 
the Home Constructor. 


from your dealer or by post—Sd. extra 
as from the G.E.C. Valve and Electronics 
Dept. 


PRICE 


THE GENERAL ELECTRIC CO. LTD., 


Wrretess WorLD 


. home constructor 
j 


THE “FM PLUS” TUNER 


The “FM PLUS” Tuner is ideal for use with the 
‘nine-one-two PLUS’ Amplifier and the publication 
gives constructional details and suggested circuits for 
interstation noise suppression and a “magic eye” 
tuning indicator. 


from your dealer or by post-—Sd. extra 
from the G.E.C. Valve and Electronics 


Dept. 


lves 


MAGNET HOUSE, 


KINGSWAY, LONDON, W.C.2 
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Ly . py Upprotn (ment flo Mh Ta Dropessional Engineer 
“MULTICON’ PLUGS AND SOCKETS 


? und zes, and there is 


, arre ement 
j arrang 


reta f ‘ ‘ + 


VOLTAGE RATING 
ad rking Voltage 


Voltage Proof 


3. Breakdown or 


Flashover Voltage 


JRRENT RATING 


CONTACT RESISTANCE 


1956 


DESIGN FEATURES 


enables rows 
Thi n only fo tote yt er ; ) mounted either 
complete cable forms be te ’ { ) ide with 
inclusion in equipments 


the plug or socket covers 


This is provided to facilitate the engage 
ment of these larger sizes, especially 


unitor applications 


eliminates the 
sture remaining 
md 
e-entry hole and clar to sui 


needs of particular equipments and des 


This also provide high track 


betweer contact and n 

versior 7 enc ed act . a cart . 
By either method the cove eorthed t 
ensure the safety of the users of equipments 
n which Multicon plugs 4 sockets ore 


incorporated 


All size { plug or 
fitted with reta 

Each socket split limbs, so that nit to the pane : 
there are fou v al areas iontact Even under the most severe vibration 
with each plug blade conditions, therefore, or in the case of 
This ensures absolute reliability of comtoct accidental interference with the cable 
with @ minimum fife of 10,000 operations form there is absolute reliability of 
at low and constant contact resistence contact 


PAINTON 


0. 
e I, rLha mf lon ongland 


OCTOBER, 1956 WIRELESS WORLD 


from every 
point of view 


‘Frequentite’ is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I11. Telegrams: Steatain, Stourport 
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CITY SALE & EXCHANGE LTD [ian 


WHARFEDALE HIGH FIDELITY plus 
HIGH VERSATILITY 


The RCA New 
ORTHOPHONIC 
HIGH FIDELITY 
AMPLIFIER & 
SUPER 12/CS/AL PRE-AMPLIFIER 


SPEAKER 
A high flux density (17,000 PRICE 
lines) gives excellent transient % Complete 


response and sensitivity with 
wide frequency range. 


Tax free £417 . 10. 0 


ALSO FROM STOCK 


RD Jun or Amplifier and Con- Armstrong AlO Amplifier and 

trol Unit <7%6 0 0 Control Unit or io 0 
Pye HF5S/8 Amplifier with Con- Vortexion Tape Recorder with 

PART EXCHANGE & EASY PAYMENTS trols on same Chassis a6 65 =~«O Wearite Tape Deck 484 00 
ARRANGED Leak TLIO Amplifier with Point Connoisseur 3-speed Transcrip- 

One Control Unit i?) oe tion Motor att oo 


93-94 FLEET STREET, LONDON, E.C.4 Phone: FLlEet St. 9391/2 


TRANSFORMERS 


CAST RESIN TRANS- 
FORMERS 

Give complete mechanical and 
climatic protection for core and 
windings. Good heat dissipation. 


ay oy vib gy dd SEALED 
*‘c” CORE UNITS 

A complete range aie trans 

formers from | Va to 2 kVa and 

the usual range of chokes. 


POTTED COMPOUND 
FILLED TRANSFORMERS 

A wide range of capacities for 
transformers and chokes. Com- 


soot» eae co, LTD 


plete reliability. Suitable for 
exacting industrial and climatic 
conditions. 


SHROUDED AND OPEN- 
TYPE TRANSFORMERS 
Combines first-class engineering 
with a popular highly competitive 
product. Vacuum impregnated 
and rigidly tested. 


MICROPHONE TRANS 
FORMER 
for use with moving coil micro- 


phone, minimum hum, pick-up 
and maximum efficiency. 

In addition co the types shown, 
we manufacture a great variety 
of Transformers for all electronic 
applications. Also Power Trans- 
formers up to 750 kVA. 


WOODEN TRANSFORMER CO. LTD. Catalogues available 
BILSTON, STAFFS. Tel. BILSTON 41959 carne 
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Max. Operating 

E.E.V, type C.V. number American equivalent Frequency (Mc/s) 
C.143 26 813 w~ 
C.144 2666 829 B 200 
C.180 788 832 A 200 


! = ~ 
“ENGLISH BLE CTRIC Full data relating to these valves 
will be sent on request. 
han 


erhouse Lane, elmsford 
ENGLISH ELECTRIC VALVE €0. LTD. TE) ) IE) Fone pordiowry om 


1300/47 
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THE M.L. ELECTRONIC ELECTRO- 
STATIC FIELD METER 


for the detection, measurement | 
& recording of STAT/C POTENTIALS 


Sensitivity range on full scale meter 
reading. 300 V-ft. (3 K.V-metre) to 
9 K.V-fe. (90 K.V-metre). Linear 
scale, 

A.C. operated |17-200/250 Volts 
Incorporated Alarm Circuit 


Unaffected by humidity. eo? APPLICATION 


Detection of static fire hazards in the processing of in- 
AIRCRAFT flammable materials. 


7 
HOSPITALS Weight 18.5 pounds (8.4 kgms). 
LABORATORIES Size 13 inches by 7.5 inches by 9 inches. (33 cm. by 19.25 


cm. by 23 cm.). 
INDUSTRIES Finish. Stove enamel hammered grey. 
ft > 2 ee Se 


ruoses! MM. L. ELECTRONICS LID. 


PAPER HOLLY ROAD - TWICKENHAM - MIDDLESEX Phone: POPesgrove 4663 


Insides yours - 
Outsides ours 


This very convenient (and worthwhile) 
relationship persists between us and 
so many people. Mostly Manufacturers 
of instruments and similar equip- 
ment. They have come to regard us 
as the instrument case specialists 


IMHOFS 


Many find what they want amongs 
our varied range of cases cabinets 
racks and consoles—some ask ior 
modifications, a ‘ew require totally 
new designs They a! seem happy 
with this insides yours—outsides 
ours "’ way of housing their product: 
You will find us helpful too 


ALFRED IMHOF LIMITED 


(Dept. M10) 112-116 New Oxford St., W.C.1. 
Telephone: Museum 7878 (20 lines) 
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The well-known 


’ 
e dy: 10” unit 
' } mw (H.F. 1012 
SVICHIOTIAH or di 
. Other 


HI FI RANGE 


models 
from £1.9.6. 


The new 
H.F.816 at 
£6.17.0. 


Never before has there been such an interest 
in High Fidelity—every month new enthusi- 
asts swell the ranks, and tributes to the perform- 
ance of Stentorian products continue to reach us 
from all parts of the world. The new T.816, a 


The new speakers and cabinets shown here ~ range and 
igh frequency 


provide a wider choice than ever for those who “a a 

require High Fidelity at realistic cost. Ask your . £6.10.0. 

dealer to demonstrate, or visit our London Office r Re 

109 Kingsway, W.C.2) any Saturday between 

g a.m. and 12 noon, to see and hear the full range 

of W.B. lines, which now comprises 26 items, 

including the new V.H.F. Tuner, successfully 

demonstrated at the Radio Show. You will be . . 

very welcome. \ Tweeter Units are available 
at £4.4.0 and £12.12.0. The 
latter (7.12) is shown here 


\ 


The W.B.12 Hi Fi 
Amplifier, compact ; ; 
ind completely reli- The latest 
able, at £25. . | Hi Fi Unit: a 15” 
| speaker (H.F.1514) at 
£24.10.0, 


The new Senior Hi Fi 
Console, ready-to-assem- 
ble, at £16.16.0. 


The Senior Bass Reflex Corner * Descriptive leaf- 
Console at £11.11.0. 

lets on all High 
The new Junior Bass Reflex 
Corner Console at £9.9.0. Fidelity products 


There are now six ready-to- gia d! y sent on 
WHITELEY ELECTRICAL assemble cabinets, all beau- 


RADIO CO. LTD tifully made and finished. request. 
MANSFIELD - NOTTS 


f 
6 
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have you a 


DC ‘bug-bear’? 


No longer need D.C, current be a ‘ bug-bear’. 
The Felgate ELECTRONIC INVERTER 
will transform 200/250 volt D.C. current to 
operate almost any A.C. apparatus needing a 
power of between 25 and 78 watts. 

The instrument consists of a hard valve push- 
pull power amplifier driven by a separate 
oscillator; there are no moving parts. It is 
silent in operation and its frequency is very 
stable. Measuring 9!" x 6)” x $4” it can be fixed 
inside a large instrument such as a radiogram, 
with control switch on the dial. 


PRICE £12. (no P.T.) 


See mr dealer today 


If any difficulty write to: 
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ELGATE 


electronic inverter 


FELGATE RADIO LTD, FELGATE HOUSE, STUDLAND STREET, HAMMERSMITH, w.6. 


jiGu TEMPERATURE 


LIGHTWEIGHT RECTIFIERS 


For operation in ambients of 


up to 85° C 


Elimination of cooling fins for 
compactness 


Light alloy construction for 
lightweight 


High stability 


are some of the salient features of this 
new range of rectifiers, primarily 
developed for Service requirements, 
but now available in production quan- 
tities for all applications. Units can 
be supplied with various finishes to 
comply with RCS.1000 categories 
H.1 and H.2 


Details of this new range of 


@[WESTALITE]@ 
RECTIFIERS 


can be obtained from 


Dept. WW.9. WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N.!. 


TERminus 6432. 
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TYPE W97 MIDGET ‘ THERMETIC’ 

Capacitance List Dimensions 

Microfarads Numb L (inches) D 
200 Volts D.C, Working 


MIDGET ‘THERMETIC’ 
METALLISED PAPER 


(HUNTS PATENT) 


L. rkin ¥ 

Oe aes lin TEMPERATURE RANGE: —100°C to | 100°C 
BMS ; r ¥ ' Type approved to Joint Services Standard 
ef. fee R.C.S. 136/A Category 40/100 Class HI 
BMI9 s 1 
BM20 
BM2I 

600 Volts D.C. 
BM25 
BM26 
BMI 
BM2 
BM27 
BM28 
BM29 
BM3 
BM30 


BM0 ; A. H. HUNT (Capacitors) LIMITED 
BM3! . 180 | : WANDSWORTH *- LONDON S.W.16 
poten be 4. ¥. , e* Telephone: BATtersea 1063 
BM34 . " 


REGISTERED TRADE MARK 


THE TRADE MARK OF RELIABILITY 


ecceescosss 
Sesssness 


8 
? 
, 
{ 


And in Canada 


o i a HUNT CAPACITORS (Canada) LTD. 
with « plastic insulating cover. ” ; Pry AJAX ONTARIO 
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@ Every worthwhile feature 
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BR —for only 48 gns. 


maximum efficiency, the “ Brenell 


overseas. 


iin. reels. Drop-in foolproof tape loading. Instant stop without 


Designed and precision engineered for long service with 
” Tape Recorder 
offers the High Fidelity enthusiast a first-class 
unit of outstanding value. Incorporating all the 
features necessary for High Fidelity recording— 
including all-purpose amplifier for record playing 

the “ Brenell” Tape Recorder enjoys a high 


reputation among enthusiasts both at home and 


Three independent motors. Three speeds (33, 7} and 15 i.p.s.). Twin track recording on 


tape spill. Simplified 


Moving Coil Microphone control with interlocked switching. Fast forward or reverse in 45 seconds. Plays all 


67/6 extra 


makes of pre-recorded Tapes. Convertible to stereophonic recording. 


Azimuth adjustment 


to Record/Playback head. Separate bass and treble tone controls. Magic Eye Recording 


level indicator. All-purpose High Quality Amplifier Unit. 4-Watts Undistorted Output. 
TOMEIL = tare RECORDER 


From all good Radio Dealers—if in difficulty write to— 


2, NORTHINGTON STREET, W.C.I. 
BRENELL ENGINEERING CO. LTD., Phone: HOLBORN 7358. 


The New 


This is Britain's finest Export 
Radiogramophone—far away ahead 
in appearance, technical design and 
performance. Long range 

with R.F. stage. Electrical 
Bandspreading. Twelve anda 
half inches of scale length to each 
separate bass and treble controls 
A.C. operation only 

Model—TRG. 7856 


Wost walistic sound on ricova 


AMBASSADOR RADIO & TELEVISION LIMITED. PRINCESS WORKS, BRIGHOUSE, YORKSHIRE, ENGLAND. 


ASSADOR 
Visco | Table 


Radiogramophone 


KK Features 
that SELL... 


Garrard multi- 
speed record 
changer. 


High Fidelity 
sound system. 


quality 
minded 
people 
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The NEW Marconi 
GENERAL PURPOSE RECEIVER Type NS. 702 


Combines exceptional versatility with rugged reliability 
—an integral part of an efficient communications system 


Continuous frequency coverage 15 Kc/s to 
28 Mc/s in ten bands. 

Directly calibrated main tuning and band-spread 
scales with built-in crystal oscillator for precise 
band-setting. 80: 1 flywheel action tuning drive, 
and electrical fine tuning control of +3 Kc/s 
above 800 Kc/s. 

Magneto-striction filter providing the narrowest 
of four I.F. bandwidths of 8 Kc/s, 3 Ke/s, 
1000 c/s and 100 c/s. 


Unwanted beats between interfering signals 
minimized by balanced demodulator for C.W. 


reception. 


® Facilities for working with an associated trans 


mitter include desensitizing, either electronically 
or by internal high-speed relays, and reproduction 
of transmitter sidetone on C.W., M.C.W., or 
telephony. 

Very low level of oscillator radiation and spurious 
whistles. 


Can operate direct on 110v. or 220v. D.C., or 
I1Sv. or 230v. A.C. supplies, without vibrator 
or rotating machine. 

Meets the latest international regulations and 
complies with the G.P.O. specification for 
General Purpose Receiver for ships. 


Write for descriptive literature 


Lifeline of Communication 


MARCONI 


Complete Communication Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
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HARTLEY-TURNER 


“319” 
LOUDSPEAKER 


Power Handling 
Capacity 


Flux Density 


Voice Coil 
Impedance 


Fundamental 
Resonance 


Frequency Coverage 


Chassis 


15 Watts Peak A.C. 
14,000 Gauss 


4 or 15 ohms. (Please 
state on order) 


30 c/s 
25 c/s-15 Ke/s. 


Die Cast non-mag- 


netic alloy 


Overall diameter 12}in. 
Overall Depth 6}in. 
Nett weight 7 Ibs. 9 ozs. 
Packed weight 9 lbs. 9 ozs. 
| SEN OO 
; ttt Tyr tent x 
} ae ae ae: Wily 
/} ; -4 ; ; ; t +--+ 
| smaee 
t+ TTI 
ea teed Tandon Tea 


Retail Price 10 Guineas 


(Carriage paid in Great Britain) 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, 
LONDON, S.E.18. 


Phone : Woolwich 2020. Ext. CB32 


TRANSFORMERS 


for transistor circuits 


Type KS—IcY¥ Q—43 Interstage 
KS—00cYQ—21! Output 
(Size 13” « 12" x 144") 
Specially designed for maximum performance with 


200mW transistor amplifier circuit developed 
by Mullard Ltd. 


CHARACTERISTICS 
0.db=I50mW_ ~ Input 630mV rms 
‘<r 
ee ] } = 
2 - —_—o = + —_ — 
> HE oA a : 
° 
% e 8 ¢ 
a ee 
CYCLES PER SECOND oe 
Manufacturers’ prices and details upon request. Our Design 


Services always available. Small Transformer Specialists, 
Enquiries invited A,I.D. Approved. 


BELCLERE TRANSFORMERS 
P.O. BOX No. 22 
117, HIGH STREET, OXFORD 


Phone: Oxford 48362. Cables, Belclere, Oxford 
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For greater convenience and vastly improved performance, get 
‘SCOTCH BOY’ Extra Play magnetic recording tape, No. 150. The 
new polyester base film is one-third thinner — and still it is stronger ! — 
than other bases. That is why a reel carries half as much tape again, 
and gives you 50% EXTRA PLAYING TIME... . 1800 feet of tape 
instead of the usual 1200 on a 7” reel ! 

The specially developed oxide coating of ‘SCOTCH BOY’ 150 tape 
is also thinner than usual. This new, potent coating gives exceptionally 
crisp and clear reproduction. Response to the higher frequencies is 
particularly improved. 

‘SCOTCH BOY’ Extra Play 150 tape is limp, flexible, strong, and 
easy to handle. It hugs the contours of recording heads, winds trimly, 
and tracks smoothly. It has an indefinite life in storage and is the ideal 
tape if you are an archivist. 

*‘ SCOTCH BOY’ 111, acetate-base tape, world-famous for faithfulness 
and clarity, is still available, of course, in lengths up to 1200 feet. 


atl 


\ 


vat 


GO FOR THE TAPE THAT GIVES YOU BETTER PERFORMANCE AND 50°, EXTRA PLAYING TIME 


SCOTCH BOYextra play 


REOD. TRADE MARK 


MAGNETIC RECORDING TAPE 150 


PRODUCT OF with polyester base 


MINNESOTA MINING & MANUFACTURING COMPANY LIMITED 


— s LONDON + BIRMINGHAM »* MANCHESTER * GLASGOW 
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A NEW 


Specialists in high quality reproduction for over 20 years 


PB409 


ARMSTRONG quality at an economical price 


%? valves-6 watts peak output Within 2dB, 20-20,000 cps 


at 4 watts (double normal room volume) 
Full VHF band (88-108 Mc/s) plus Long, Medium and Short 
%Push-Pull Output with Negative Feedback 
% Quick-action *‘ Piano-Key "’ selectors 
% independent Bass and Treble controls 
*' Magic Eye ”’ tuning 


yx Latest MULLARD preferred-type valves 


SE orTeUatestatetteeteteonreTRr 


Post this coupon for descriptive literature and details of Hire 


| Purchase, Home Trial facilities and Guarantee 
ARMSTRONG WIRELESS & TELEVISION CO. LTD 
Wariters Road, London, N.7 NORth 3213 


BLOCK CAPITALS PLEASE 
NAME 


ADDRES 


OctTosBer, 1956 


AM/FM RADIOGRAM CHASSIS 


28 GUINEAS 


We have been making replacement radiogram chassis for 
nearly 25 years and have concentrated exclusively on the 
requirements of those who want the best. 


DIMENSIONS: /3° x 94" x 8” high 


This is your 
guarantee of first class performance and reliability. We 
shall be pleased to give you a full demonstration of this and 
other models at our Warlters Road Showroom (open 9-6 
weekdays and Saturdays) 


We shal! be glad of the opportunity to demonstrate these models to 
you ur factory showrooms in Holloway if you are unable to visit 
us please complete and send the coupor 


Gs RE TARE TE EME, 


INSULATED TELEVISION DOWNLEAD CABLES 


To meet the exacting demands being made on the efficiency of aerial systems, 
the Glover range of Cellular Polythene insulated downleads have been designed 
to utilise the superior electrical properties of this new form of polythene. 


Details of three designs are given as [ : ne . 

being most representative of modern CO-AXIAL TELEVISION DOWNLEADS —— 

snaiies | CELLULAR POLYTHENE 

P , Reference te 3 ae 7 T At. dT k T A275 T a3 

“ a a 

ae a ee 

The two Cables G.R.1., G.R.2. are | 200 Mes. | ate | B z L 3 

intended for use in the service area and |_“orperSenductor 1h heee Be Lindi i. 1. 

one G.R.3. for use in fringe areas and on" ~ } —- } 

in situations where interference Wire Bra | ] ] 

is high. __»_PN.C. Sheath Ths | | ‘ | | = 


TRAFFORD PARK 


TRAFES 


W.T.GLOVER £ CO.LTD. 


MEMBERS OF THE 


MANCHESTER 17 


OCTOBER, 1956 


SYDNEY S. BIRD 


& SONS LTD. 


Address for enquiries and sales correspondence :— 
LONDON SALES & TECHNICAL LIAISON OFFICE, 
} PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX 
Telephone : Enfield 2071-2 Telegrams : “ Capacity, Enfield." 


Head Office: FOOLE, DORSET 


Contractors to Ministry of Supply, Post Office, 
and other H.M. Govt. Depts. 
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for. 
Precision, 


Stability & 
ong Life 


Designers and users of radio and 
electronic equipment know that they 
can rely implicitly on the efficiency 
and dependability of ‘* Cyldon”’ 
Capacitors and Tuners, They know 
too that the exceptionally wide varicty 
of types in the standard ‘* Cyldon ”’ 
range covers most day-to-day re- 
quirements, but that when special 
types are needed the full resources 
and specialised experience of the 
manufacturers are entirely at their 
disposal. 


Equ.pment manufacturers are invited to write 
‘or literature overing Cyldon “' Teletuners 
and Cyidon Trimmers, together with details of our 
compiete range of Variable Capacitors and list of 
Agents for Home and Overseas 
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From your Dealer or full details 
from 


VERDIK SALES LTD. 


8 Rupert Court, Wardour &t., W.1. 
"Phone: Gerrard 8266 
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Dont Buy an Amplifier Until You have Heard 


with the collaboration of one of Britain's 
foremost transformer designers Verdik have 
produced the finest instrument in its class 
measuring only 82” x 43” x 5° CONSIDERABLY 
SMALLER THAN THE SIZE OF THIS PAGE. 


SPECIFICATION 


PRE-AMPLIFIER 
INPUTS CONTROLS 


Radio Input Selector 
Tape Bass Boost & Cut 
Pickup 78 Treble Boost and 
Pickup LP Cut 
Microphone Volume 


MAIN AMPLIFIERS 


Rated Power Output — 10 Warts. 

input Voltage 40 MV for 10 Watts 

Harmonic Distortion — for 10 Watts at 400 c/s, «1 
Frequency Response — within Idb., 20c/s to 20kc/s 
Output impedances — 4 ohms, 8 ohms, 15 ohms 
Spare Supplies for Tuner Unit 30 m/a at 300v, 2a at 6.3v 


approx 


Published for “Wireless World” 
82" x54” 270pp. Over 100 diagrams. 


17s. 6d. net sy post 18s. 6¢. 


Obtainable from booksellers or from :— 


lliffe & Sons Limited e 


Dorset House e 


of a comprehensive and reliable 
guide for professionals and 


NOW READY 


th 


amateurs .... 


EDITION 


WIRELESS SERVICING MANUAL 


By W. T. Cocking MEE. 


This is a new, carefully revised edition of the handbook known 
since 1936 as an invaluable, comprehensive guide for radio 
servicemen and others. Completely up to date, it deals in a 
lucid, practical way with the problems that arise in the repair, 
maintenance and adjustment of modern wireless receivers. 
All recent developments in receiving equipment have been 
incorporated, and the servicing of frequency-modulated v.h_f. 
receivers—a development of great importance to all servicemen 
—is thoroughly covered in a completely new chapter. 


Recognised as a standard work of reference 


Stamford Street « London - _ 5S.E.l 
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FERRANTI CERAMIC VALVES 


TRIODE TYPE UL10 
RF Output Power under PULSE Conditions 
Pulse Va 4kV 
Pulse Duration 2) psec, 


P.R.I 200 p.p.s. 


| 


} + ; + + 
| | | 
ne ttl 9 Rte } 

1200 400 1600 800 
Se Also suitable for use as C.W. Oscillator or 
Amplifier giving outputs up to 15 Watts at 


Less than 2 x | max. dia . 
frequencies up to 1000 Me/s. 


All Ferranti Ceramic Vaives have the 


following outstanding advantages 


@ LONG LIFE @ REDUCED DIMENSIONS 


@ HIGH PEAK EMISSION @ HIGH MECHANICAL STRENGTH FERRANTI 


@ HIGH PERMISSIBLE TEMPERATURE OF OPERATION 


FERRANTI LTD CREWE TOLL ~« FERRY ROAD EDINBURGH 5 
LONDON OFFICE KERN HOUSE 36 KINGSWAY W.C.2 
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ARCOLECTRIC 


SWITCHES & SIGNAL LAMPS 
ke) 


S.936: normally off 
$.930: nermally on 


T.400 


j-amp., 250 V 


7 
3.350: 5S-amp., 250 V 
M.30: 10-amp., 259 V 


S.L.81 

Miniature Neon Signal Lamp 
For all mains volcages from 
80 to 600 volts. Single ¥" 
hole fixing 


Write for Catalogue 129 


ARCOLECTRIC 


SWITCHES: UtTo 


CENTRAL AVENUE, WEST MOLESEY, SURREY - TELEPHONE: MOLESEY 4336 (3 LINES) 


THE GUARANTEED COMPONENTS DESCRIBED 
BELOW HAVE BEEN ACCLAIMED BY THOUSANDS 
AS THE FINEST OBTAINABLE. 


Full constructional details, point-to-point wang diagram and alignment 
ROT 1/10°7 instructions are given in our Technical Bulletin DTB.8, price 1/6. 


F.M. SCALE. A bronze finished scale with yellow markings (0-20 Log) 
for use with all types of F.M. waners or receivers. Consisting of metal 
scale, pointer, pe = Be spintle, p 9, 2\in. drum, cord and instructions 
for the assembly of the cord drive. ¢ scale measures 5§ x 3in. and is for 
a cabinet aperture of 4 ljin., price 9/-. 


RDT.1/10.7 Mc/s. <A transformer for use in ratio discriminator t 
circuits. Can size ljin. square x 2}in. high. Secondary winding of bit ic 
construction, iron dust core tuning, polystyrene formers and silver mica 
condensers, price 12/6. 


PDT.1/10.7 Mc/s. A miniature phase discriminator transformer for use 
in frequency modulation detector circuits where the limiter/Foster-Seciey 
t of circuit is employed. Designed for carrier deviation of +75 Ke/s. 
OL: 1.5. Screening can 1] x lpsin. square, price 9/-. 

IFT.11/10.7 Mc/s. A miniature LP. transformer of nominal frequency 
10.7 Mc/s. The transformer is primarily intended for the L.F. stages of 
frequency modulation receivers and converters. The Q of cach winding 
is 90 and the coupling critical. Dimensions as PDT.1, price 6/-. 


IFT.11/10.7/L. As IFT.11/10.7 but with secondary tap for limiter input 
circuits, price 6/-. 


POWEP AFY 


” 


E.M. TUNE 


Col Type Li, Ti, and T2. These coils are spocially designed for use in the “‘ MAXI-Q” F.M. TUNER, price 3/11 each. 
Chassis and screens for the above unit, completely punched in aluminium, price 7/6. 


Obtainable from all reputable stockists or direct from works, GENERAL CATALOGUE covering technical information on full range of components 
L/= post free 


DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: 


** Maxi-Q” F.M. TUNER UNIT assembled and valved at £9/19/6 inc. Power pack at £3. “OSRAM” P.M. TUNER completely 
assembied and vaived at £30/16/- inc 


Comple‘e metalwork for the T.C.C. printed circuit versions of the ‘‘OSRAM 912” and ** MULLARD 5-10” Amplifiess, 15/- each. 


Mullard 5-10 Type ‘“‘ A" and ‘‘ B” pre-amplifiers—Chassis and Printed Gold Finished Prom Panel, Type “‘ A,” 8/6. Type “‘B” 12/6. 
Separate printed Gold finished Panels available, Type ‘** A” 1/6, Type “B” 2/6. 
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BRIEF SPECIFICATIONS 
-hp- 130A 

Sweep Range: | usec/cm to 15 sec/cm. 

Calibration : 21 sweeps: 1-2-5-10 sequence, | usec/cm 
to 5 sec/cem. 5% accuracy. 

Triggering : Internal, line vol or external 2 v or 
more. Pos. or neg. slope, + to~ W v trigger 
range 

Preset Trigger: Optimum setting for automatic stable 
triggering. 

= Amplifiers: (Similar Vert. and Horiz. Amps.) 
ensitivity | mv/cm to 50 v/cm; 14 ranges, con- 
tinuous vernier. Pass to 800 ke. 

Amplitude Calibration: 1 kc squaie wave. 5% 
accuracy 

Price: $450.00. 


-hp- ISOA 
Sweep Range: 0.02 usec/cm to 15 sec/cm. 


Calibration: 24 sweeps: 1-2-5-10 sequence, 0.1 
usec/cm to 5 sec/cm. 3% accuracy. 

Triggering: Internal line voltage or external 0.5 v or 
more "Fes. or neg. slope, + to © v trigger 
range 

Preset Trigger: Same as -hp- 130A. 

Horizental Amplifier: Magnification 5, 10, 50, 100 
times Vernier selects any 10 cm part of sweep. 
Pass band dc to over 500 kc. Sensitivity 200 mv/cm to 
25 v/cm. 

Vertical Amplifier: Pass band dc to 10 Mc. Optimum 
transient response and rise time less than 0.035 usec. 
Signal delay of 0.25 usec permits leading edge of 
triggering signal to be viewed. 

Amplitude Calibration: 18 ca‘:b. voltages, 2-5-10 
sequence, 0.2 mv to 100 v peak-to-peak. Accuracy 

Approx. 1 ke square wave, rise and decay 
approx. 1.0 usec. 

Prices: -’p- 150A High Frequency Oscilloscope, 
$1,000.00, 

-hp- 151A High Gao An fier, $100.00. 
-hp- 152A Dual Chann t, $200.00. 


Data subject to pie. without notice. 
Prices f.0.b. factory. 


Wriretess Worip 


-hp- 130A Low Frequency Oscilloscope 


High sensitivity, dc to 300 kc. Sweeps | psec/cm to 
15 sec/cm. 


-hp- 150A High Frequency Oscilloscope 


Dc to 10 Mc. Plug-in preamplifiers. Sweeps 0.02 
psec/cm to 15 sec/cm. 


As a result of a totally new design philosophy, -hp- 130A 
and 150A Oscilloscopes set revolutionary standards for 
oscilloscope usefulness, convenience and rugged dependability 
The instruments’ wide versatility is indicated in the 
specifications at left. Their greater convenience and 
reliability is inherent in such unique features as: 

Universal automatic triggering system wherein one preset 
adjustment provides optimum triggering for almost 
all conditions. Unitized circuits, easily isolated for testing 
Etched circuits, mounted on translucent plastic for 

* see-through ”’ serviceability. Complete accessibility of all 
circuits and tubes. Highest quality components. 
Ultra-conservative design, with circuits operating well below 
rating. Concentric, colour-coded controls, grouped by 
function and simplified. Direct sweep time selection—no 
mental gymnastics. A new low capacitance clip-on 
probe (for -hp- 150A) has 10 megohm impedance. 


Get complete data on the most important 
oscilloscope improvements in history! Call your 
-hp- representative now, or write direct! 


HEWLETT-PACKARD COMPANY 
Represented by 
LITHGOW ELECTRONICS LTD. 


| GRANGE COUVUAT SUDBURY HILL ~~ HARROW - MIDOLESEX 
Telephone: Byron 6783 


Now, more than ever, -hp- means “Complete Coverage” 
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High quality material and 


Buller’s ceramics | comevie sc 
pressed products. 


oe ° R 1 N D U s T R Y Prompt delivery at com- 


petitive prices. 


of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


oe BULLERS LIMITED ~~ 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 21381 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks ; TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4 
e: Tipton 1691 Phone: MANsion House 997! 
———— 


THE FIRST QUALITY—APPROVED 


CERT NO 1033 


PRECISION 


WIRE WOUND HIGH STABILITY 


RESISTOR 


by Electrothermal 


ELECTROTHERMAL ENGINEERING LTD., 270 NEVILLE ROAD, LONDON, E.7 Telephone: GRAngewoo4 0055 
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* CONSTANT BANDWIDTH 


AMPLIFIER 
—3dB at 6°5 Mc/s 
Max. sensitivity 50mV/cm 


* WIDE RANGE TIME BASE 
10 c/s to 300 Kc/s 


¢ X EXPANSION 


up to at least 5 diameters 


* VOLTAGE CALIBRATOR 
1 V p.p. square wave + 2 
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‘620° OSCILLOSCOPE 
by TELEQUIPMENT 


A new general purpose portable oscilloscope designed primarily for TV 
and pulse investigation. Developed originally to a G.P.O. specification as a 
TV line monitor, the *' 620°’ offers an extremely high standard of per 
formance at a reasonable price. The 4in. flat faced P.D.A. tube operating 
at 2.8 Kv. gives an extremely fine bright trace enabling full use to be made 
of the wide band amplifier and wide range time base 


A built-in Voltage Calibrator allows accurate measurement o! the input 
signal and an internal sync. separator facilitates locking to line or frame 
pulses of a TV waveform. The whole instrument is contained in an attrac 
tive hammer finished case and is built to withstand the rigours of portable 
operation. Please write or telephone for full details 


TELEQUIPMENT LTD 


313 Chase Road, Southgate, London N.14. PALmers Green 7111 
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RONETTE’S B-110 


crystal microphone is very popular among 


transmitting amateurs all over the world. 


Internally screened against stray h.f. fields. 


<8 SS0S8 68080 Fesee 


Supplied with standard cable connector. 


pee 


see eesee res 


Can be mounted on all 5/8 - 27 


threaded microphone stands 


pSSee BESTS tees 


Hee 


SCEEEEES LU EEEEEEE TRIANON ELECTRIC Ltd. LONDON Nw10 


yeas SeSseSERSS SesSaauss sesesaeans ses: 95, Cobbold Rd., Willesden Telephone Willesden 2116 


TUNERS 


The FM85 is the answer to so many problems. 
Combining as it does the highest quality Frequency 
Modulation reception, and excellent reception on 
Medium and Long Wavebands, on a small com- 
pact and easily installed chassis, complete with an 
attractive Escutcheon 


With completely stable drift free tuning, the FM band 
covers 87.5 to 100 mcs. and has a sensitivity of 8uV 
for 20 db. quieting. The circuit includes a tuned low 
radiation R.F. stage, high level noise limiter, A.V.C. 
The Medium and Long Wavebands cover from 195 m, to 550 m. and 800 m. to 2,000 m. and using special 
delayed Amplified A. V.C. circuits provide high-quality reception of good Continental broadcasts. The FM85 
is fitted with a Cathode Ray tuning indicator which operates on AM and FM, a Volume Control and is sup- 
plied complete with an Escutcheon finished in gold and costs 24 gns., inc. P.T. or 28 gns. Self powered 200-250 v. 
Also available the De Luxe AM/FM series S5/FM and S5E/FM at 32} gns., inc. P.T. or 364 gns. Self powered 


200-250 ¥y 
And the FM81 Mk. II long range Frequency Modulation only Tuner at 21 gns. inc. P.T. 


All these Tuners are suitable for use with any high quality amplifier and the SSFM and FM81 can be supplied 
with escutcheons in gold, silver or bronze 


C. T. CHAPMAN (Reproducers) LTD 


RILEY WORKS, RILEY STREET, CHELSEA, S,W.10 


FLAxman 4577/8 Export Enquiries Invtted 
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SPACE ECONOMY 


Ss one of the prime considerations 


—_ in all branches of electrical engineering today 
oA Well over 100,000 of our 


MINIATURE and CARTRIDGE RECTIFIERS 


for current ratings of up to 5 milliamperes and 
voltages as high as 6,000 volts 

have performed excellently in a multiplicity 

»f applications 

and might be the answer to your probien 


SIEMENS &HALSKE AKTIENGESELLSCHAFT 
BERLIN- MUN 1=N 
FULL PARTICULARS FROM 
rH. COC (OVERCEAS) tTO., 


7,CaxtonStreet-Westa er-tlondons$w.i 
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Another DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 


SEND NOW for new /eaflets with up-to-date information on 


this new range of capacitors. 


DALY has succeeded in maintaining full capacity values and 
working voltages in more compact designs specially suited to 
ultra-modern equipment. 

PHOTO-FLASH EQUIPMENT - DEAF AIDS - PRIVATE TELEPHON: 


INSTALLATIONS AMPLIFIERS + D.C. POWER UNITS ~*~ SPOT 
WELDING EQUIPMENT - TEST-GEAR * MAGNETISATION EQUIPMENT 


Behind DALY capacitors lies 20 years of making only 
electrolytics, highly specialized experience which engineers 
throughout the world are finding invaluable, and which is 
readily available to you. 


DALY 


uaa | ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTO, WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5 Phone ; EALING, 3127-3-3 Gables : DALYSON, LONDON 


ABIX NEW TYPE 
ie NOW INA WHEW CLOTHES LOCKERS 


RANGE 0: 3 SIZES ABIX CLOTHES LOCKERS are of All Stee 


construction, with separate hat and coat compart 


DELIVERY FROM STOCK ments. Single unites or banks of two, three or 


four. Stove Enamelied 
Olive Green With 
7 lock and die-cast Hand 
=> STOVE 
—\ ; | ENAMELLED 
pts GREEN FROM 
: STOCK. 
‘ COLOURS TO 
; QJ ORDER 
OR LnyERSAN } C Size of single unit 
7 Baie. 75in. high 
USE ABIX SLOTTED ANGLE FOR SHELVING, RACKS,]| I2in. wide 
BENCHES AND *‘ONE HUNDRED AND ONE”’’ OTHER JOBS. | ISin. deep 
ABIX SLOTTED ANGLE manufactured from 14 G Steel. | SUPPLIED tne 
Phosphated and stove enamelled grey. In packets of 100 fe. ann cana 
with 72 sheradized nuts and bolts. The junior size contains 201 "an Gn foe 
gusset plates and 60 nuts and bolts (minimum quantity 100 ft.). | ren 


ORDER A TRIAL 100 ft. PACK TODAY! | 
Write for illustrated catalogues to 
(METAL INDUSTRIES) LTD.  rAvendsé roxas 
BATTERSEA, LONDON, S.W.i! 


FACTORY EQUIPMENT SPECIALISTS Phone: BATtersec 8666/7 
Also Manufacturers of: DOUBLE SKIN PARTITIONING Grams: ABIX., BATT., LONDON 
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SAVAGE AMPLIFIERS 


VLF *©*§ AUDIO * LRF 
provide power of variable frequency 


For the past 20 years, W. Bryan ‘ecient cede - 


Savage Ltd. has specialised in a | Power Type Frq. Range 
wide range of high power | 100 WATTS “VLF” 3estoGe's 
amplifiers for use in various 


MARK II 


| 
I 
| STAR %c'sto10kes 
| 
| 
| 


| 

| 

1KW “VLF" 6c¢/sto3,000cs : 
branches of industry. This ex- 


perience has been more recently | 
“LRF” 5ke/sto 100ke's 

successful in the wide and | 

TYPE 10 40c sto 10ke's | 


ER Ne pe 


varied field of fatigue testing. 


10 KW AMPLIFIER 


This is the latest addition to the 
Savage range of amplifiers—it is suit 
able for driving the Goodmans Vibrator 
VG108 or VG109. 


Output 
10 KVA when Power Factor of load 
exceeds 0.8. 


Output Voltages 
From 41} V to 330 V 


Frequency Range 

40 c/s—10,000 c/s @ 10 kW 
30 c/s 6.5 kW. 

20 c/s 2.5 kW. 


Harmonic Distortion 
Less than 3% @ 10 kW @ 1 Ke/s 


Sensitivity 
160 mV @ 600 ohm for 10 kW output 


Output Voltage Regulation 
33% 


%* Write for full technical details Noise 
of the Savage Moving Coil Wee Seow tOSw. 
Vibrator Model V 1000, which 350-450 nate 80 c/s 3 phase. 
has a peak thrust of -. 600 Ibs. 
over afrequency range of 5-5,000 
c/s at an input of 1,000 watts. 


A 
im 
> 
O 
Ax 
hy 
AG 
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Further information on request. 


W. BRYAN SAVAGE LTD 


17, Stratton Street, London W,l., Phone GROswenor 1926 


Das 
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MUREX SINTERED PERMANENT 
MAGNETS are used in this 
ELLIOTT Hermetically SEALED 

(mare Tg MOVING COIL RELAY 


Where the need for high magnetic stability 
and efficiency is essential Murex Sintered 
Permanent Magnets continue to give 
accurate and reliable service in this 
and many other applications. 


* 


MUREX LIMITED 
(Powder Metallurgy Division) 
RAINHAM ~- ESSEX 
Telephone: Rainham, Essex 3322 
Telex 8632. Telegrams : Murex, 
Rainham-Dagenham, Telex 
London Sales Office: CENTRAL HOUSE, 


UPPER WOBURN PLACE, W.C.I 
EUSton 8265 


-Lowards pertection- 


Britain’s First Transistor Pre-amplifier 
LOWTHER TRANSISTOR PRE-AMPLIFIER No. 1 


BRIEF SPECIFICATION: Gain 100-1 (40 db.) input 3 mili-volts 5/2000 ohms. 
output 2,000 ohms. Length of lead unimportant, fre- 
quency response flat 25 cps.-20 Kes., noise below all 
normal background level. Hum nil! 

APPLICATION 500 ohm low level amplification, direct replacement with 
better performance where transformer input is required, 
1.¢., moving coil, microphones and pick-ups, vari- 
reluctance pick-ups, etc., etc. 

ADVANTAGES: No critical positioning, no hum pick-up, improved high 
note response 

RELEASE DATE Early October. Further information price and details 
sent upon request. 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, 8ST. MARK’S ROAD, BROMLEY, KENT, ENGLAND Tel.: RAVensbourne 5225 


The Royal National Lifebeat Institution is to install V.H.F. 
Radio Telephones in Life-boats around the coast of Great 


Britain for communication with Helicopters and Aircraft of 
the Air/Sea Rescue Service. 


After extensive trials carried out over several months and 
evaluation of all types available, equipment made by 
British Communications Corporation has been selected. A 


wise choice where fine performance and utmost reliability 
are vital factors. 


V.H.F. Mobile Radio Systems for Industry, Transport, Fire Service, Ambulances, Police Force 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
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actual 
size 


Siver-Zinw 


accumulators 


IN GREAT BRITAIN 


This typical 
Venner Silver-Zinc 
cell with a capacity 
of 1.5 ampere hours 
weighs only Ii 
ounces 


ACCUMULATOR 


New Malden, Surrey 


high rates of discharge For full particulars please write to Dept. WW 


VENNER 
ACCUMULATORS LTD. 


Kingston By-Pass, New Maiden, Surrey. Te!: MAlden 2442 


enber of the Venner Group of Companies, manufacturers of ;: Time Switches @ Park-O-Meters @ Electronic & Electro-Mechanical Instruments 


TELCON CELLULAR POLYTHENE 
INSULATED DOWNLEADS 


This new range of 75 ohm coaxials has been especially designed for 
—T the reception of Band IT (FM sound 87.5 - 100 Mc/s.) and Band III 
(Television 174-216 Mce/s.). 


= 
+ 
oe 3 
4 


Attenuation db, 100ft. ETSM ET6M ET7M ET8M ETIOM 
10 Mc/s 1.3 1.5 1.0 hae ase Se 

50 3.0 3.4 2.3 . 26 1.5 

100 4.3 48 3.2 — 2.2 

200 6.3 7.2 4.9 5.3 3.3 


Dimensions (inches) 


Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 

Over Cellular TELCOTHENE 0.093 0.093 0.128 0.128 .. 
Over Wire Braid O.417 ... 0.117 0.152 0.152 ... 
Over TELECOVIN sheath 0.157 ... 0.157 0.202 0.202 ... 


——— 


please ask for a copy of Pubkcanon TVS 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD., TELCON WORKS, GREENWICH S.E.10 TEL GREENWICH 329) 
BRANGBIES ; BIRMINGHAM, CARDIFF, LONBON, MANCHESTER, NEWCASTLE ANB NOTTINGHAM 
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The ‘Aeroplane’ Photograpt 


DEAD ON TRACK 


Rapid, accurate tuning of an aircraft’s radio 


is of the greatest importance to its navigation and 
communications. For this purpose, G.E.C. Quartz Crystals are 
unexcelled in their consistency and accuracy, factors which are no less 
important with ship and shore radio equipment or wherever the 
highest standards of efficiency and reliability are 


required. 


= &SE.C QUARTZ GRYSTAL UNITS 


SALFORD ELECTRICAL INSTRUMENTS, LTD., PEEL WORKS, SILK STREET, SALPORD, 3. 
LONDON OFFICE. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 EL TEMPLE BAR 4669 
A SUBSIDIARY OF THE GENBRAL ELECTRIC CO. LTB, OF SNGLAND 


 — 
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Manufacturer-to-Consumer policy saves you at least one-third cost. 


pick-ups, speakers, it to. 
= ory peas kat Yon : 


The New No, | “SYMPHONY” AMPLIFIER 
MARK Ui is « }-channe! S-wact Gram/Radio Amplifier 
with astonishingly flexible tone control. You can Wh the 
treble, the bass, or—and here is the unique feature— 
the middle frequencies to suit your own ear characteristics 
and the record er radio programme being heard. § it is 
thus ible to arrange the frequency-response of the 
amplifier to @ curve equal and opposite te the resultant 
curve of the ocher isems in the chain so chat what finaly 
regieters in the brain is as per original. This flexibiticy of 
control ls even more important than the nominal linear 
response of the amplifier, as the pickup speaker, etc., are 
not linear. independent Scratch-Cut is also ficced and 
special negative feedback circuit employed. The Amel 

can accommodate a wide variety of records from old 78s 
to new L.P.4, and there is full provision for Radio Tuner, 
Tape take-off and Playback. it is available to match 2/3 
or 15 ohms speakers. Price 12 gns. (carriage 5/-). 

in portable Stee! Cabinet, 2 gre. extra 


The New Ne. 2 “SYMPHONY ” AMPLIFIER 
MARK ili, os Ne. | but with [O-wact Push-pull triode 
output and triodes throughout. Woden mains aad output 
transformers and choke. Output capped 3, 7.5 and (5 
ohms. Full prevision for Tuner and Tape. Competes 
with the most expensive amplifiers on the marke: yet 
coms only 16 gms. (carriage 5/-). Fitted in portable 
Steel Cabinet 2 gns. extra 


‘ SYMPHONY” AMPLIFAERS WITH REMOTE 
CONTROL. Both the above model Amplifiers are 
available with all conerols on & separate Control Panel 
with up to 4. flexible cable which simply plugs inte the 
amplifier. Enables the Amplifier proper to be sat in the 
bottom of a cabinet whilet the controls are mounted 
conveniently higher up. Excra cost 2 gns. 


“ SYMPHONY ” FM TUNER. 
viene 


A. sepnnes PeM/VHE Le mapa pee hg 
Fine ft 
_ —_ « 

_ 


THIS MONTH'S ra BARGAINS 
COLLARO 554 3 speed ‘ gram unit’ 
COLLARO AC’ 


Variety of Pickup cartr’ 

fic TA, RCBB and ACIS 

Gram, Unies on request 

COLLARO 12016, lees pickup, CI4Q/15/-, with 
pickup and transcription cartridge af 419/3/-. 

Len GLSO, +speed i 

78 r.p.m. te bolew 

with Seudie “O” or “ 

retuctance heed, €21/17/16. 

LENCO Gi55, a: above but witheet pickup 

stop but fixed with — Devies ter Groove Lecacion 

and knob which drirve-wheel 

Suitable for use with aw y pickup, esp echally transcription 

types and BJ. Arm Price éi7; ea trnmedtace delivery 

guaranceed. 


NORTHERN RADIO SERVICES 
| KUN opunee ROAD, ADELAIDE ROAD. 
LONDON, N.W.3. Phone: PRimrose 33/4 
Pubew Bu dso Cottage and Chath Form Buses: %, 1h, BL 118 and 187 


Studio 


LENCO GL, 
Studie or 
axh-. 


Goidring $89 


“SYMPHONY” BR &N- 


gee. 1@in., al, "tee aie 

veneers ve or der 
CONSOLE AMPLIFIER 
CABINETS, 33in. high, We- 
up lid with piane hinge, take 


area. “We will quece by return 
LATEST TAPE RECORDERS 


THE L/P RECORD LIBRARY 


L 


CATALOGUE AND HAND- 
BOOK is the only comprehensive 
SELECTIVE catalogue published, 


recommended by 


listing 
only records 


the critics. 


@ FULL DETAILS OF 
RETURN OF POST 
LIBRARY SERVICE 

(| 
borrowed) 


included. 


L/P 


- per week each L/P 


are 


LIBRARY 
(CLASSICAL) 


CATALOGUE AND 


Besides a complete list of nearly 

3,000 different L/Ps already available 

to members, also included are sections 
on:— 


@ A Basis for a Record Collection 
(A short list of 100 recommended L/Ps) 


@ The Care of Long Playing 


THE Records 


RECORD 
@ The Reproduction 
of Long Playing 
Records 


HANDBOOK for 1956-1957 


COSTS ONLY 


POST 


SEND FOR 
YOUR 
COPY 


FREE NOW 


3’. 


FROM 


THE LONG PLAYING RECORD LIBRARY 
SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS. 


OCTOBER, 1956 
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From the RADIO SHOW 


r+ ON 


Three hours’ recording and 
playback. Three speeds, 
3}in., 7hin. and 15in. per sec. 
Electronic eye. Four erase 
and record heads. Seneneny 
automatic with push button 
controls. Lightweight and 
compact. Handsome suit- 
case in simulated pigskin with 
Continental fittings. 


only ID. grea! 


or 9 monthly repayments of £7-2-0 


One of the many tape recorders available on the 
M.O.S. Personal Credit Plan details of which are 
given below. 


We are proud to present the products of these internationally 
famous Makers chosen by our Experts at the 

AUDIO PAIR 
and now evailable to every Audiophile on the M.O.S 
Personal Credit Plan. 


TAPE RECORDER 


—is now available 


LONDON’S NEWEST HI-Fi SHOWROOM 
RONETTE CONNOISSEUR ROGERS 
WOOLLETT LOWTHER GOODMANS 
LEAK GARRARD G.£.C. 
COLLARO ACOUSTICAL QUAD we 
BURGOYNE WHARFEDALE 


CASH 
PRICE 


SREDIT HIRE 

SALE PURCHASE 

9 mtnly. — 12 mthly. 
penis. % pts. 

BRITISH MADE EQUIPMENT— ot eo 

Amplifiers (complete) ¢ +. 4. 

Acoustica! Quad Mk. Li : 1038/1 6 

Leak TL lO end Point One 4 70/4 4 

Rogere RD Junior ’ éa/7 

w.B. 19 Hi-Fi 61 

£.A.R. Mullard 510 on 


EXPORT 
PRICE 
nett 


Loudspeakers 
Wharfedale Wi5C8 
Super 12084 
wizcs 
Golden 10 
Super SCBAL 
}. B.C. Metal Cone 
joodmans 160 Mk. I 
Aztom 60 
Audion 60 
Axiom 72 
Aziom 172 


ce « c MAIL ORDER SUPPLY CO. 


The Redio Centre 


33 Tottenham Court Road, London, W.! 
Tel: MUSeum 6667 


Tape Recorders and Decks 

Editor 2-epeed Standard 

Editor super Hi-Fi 

Playtime (complete) 

Playtime Pius 

Hound Cadet 

Vortexion 2A 

Vortesion 26 w 

Perrograph 2 A/N or 2A/NL 75 
a o 


Collaro Tape Tranacriptor 
Wearite 2A Tape Deck 
Truvoz Tape Deck 

Lane Mk. V1 Deok 


Gramophone Motor Units 
Gerrard O88 Changer is 
Garrard BC120 Changer 12 
Collaro W034 Changer is 
Pid and Pickup(T) 19 

7 D10 bese Pickup (T) 14 
Connolesew Variadie (T) 2 
Garrard 901 (T) wm 


We detail above selected Rquipmens available to you by Credit Sale (9 
i 


equal monthly payments) or Hire Purchase terms and the latter can be 
extended up to 16 months for amounts over £50, the Equipment being 
despatched to you shortly after receipt of the initial de posit 


Rexport Prices are thown separately for easy import facilities 


| Gp 


40 


An essential reference book for ALL users of TRANSFORMERS & CHOKES 
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\_=Gwedners RADIO 


GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024 


ELECTRICAL INSULATING ~~ 
in all wepertmests : 


The ‘Delanco' range of materials includes —~ 
Vulcanized Fibre—Sheet, Rod and Tube 
Leatheroid—Sheet, Roll and Tape 

Laminated Bakelite—Sheet, Rod and Tube 
Ebonite—Sheet, Rod and Tube 
Presspahn—Sheet, Roll and Tape 


Sleevings—Glace Cotton, Rayon and Glass Fibre 
all Unvarnished and Varnished, Nylon 
and Terylene (both Unvarnished) 


Varnished Fabrics and Tapes—Cambric, Nylon, 
Silk, Terylene and Glass Fibre 


interleaving Papers and Composite Insulations 
Mica-punchings in all qualities 


Terylene registered trade name of Imperial Chemical Industries Ltd. 


ANGLO-AMERICAN VULCANIZED FIBRE CO. 


CATALOGUE 


The full catalogue is available 
free to industrial concerns 
An abridged edition is for 
warded to private users 


__— % LAMINATED BAKELITE 
_— % S.R.B.P COIL FORMERS 
a —  % MACHINED AND 


COMPONENTS 


~——— %& VARNISHED CAMBRIC AND 


SLEEVING 
MICA PARTS AND MATERIALS 


LEATHEROID, PRESSPAHN IN 
COIL AND SHEET 


FIBRE GLASS LAMINATES AND 
PARTS 


VULCANIZED FIBRE IN SHEET 
COIL AND ROD 


Write for the ‘Delanco’ catalogue 
specially prepared for the Electronic 
Engineer. It will be posted by return. 


PRESSED 


LTD. 


CAYTON WORKS : BATH STREET: LONDON -E.C.1. = CLE 327! Grams: “PROMPSERY,"’ LONDON 
TTC CS A a 
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R PRODUCTS IN THE NEWS 


New ‘3 Speaker’ 
REPRODUCER 


is an original approach to High 
Fidelity using two loudspeakers 
CABINET plus an optional tweeter in a horn 
loaded reflex corner design to 
including give LARGE SOURCE SIZE with 

a sphericai SPREAD of sound. 
PANELS 


The wide choice of loudspeakers 
presents an ideal opportunity to 
use your favourite speakers to 

their ultimate capabilities. 


Guineas Finished in MAHOGANY or 
WALNUT with RAMIN side 
louvres to a high standard. 


Recommended loudspeakers in- 
clude Wharfedale and Stentorian 
range of 8 inch and 10 inch units 
Provision is made for fitting a 
2 inch Lorenz Tweeter. 


& PICK-UP PERFECTION 


SEE YOUR 
PICK-UP ARM BJ DEALER 
yey o NOW 

The cradled interchangeable disks 


are a coarse counterbalance for al! 
heads and cartridges 


‘Super 90’ 


The two slide weights give 
complete fine adjustment grada- 
tion within 8 grammes 


A finger-touch calibrated pedestal 
is a new approach to rapid precision 
alignment of all heads and cartridges 


Closure of the feed lead insures freedom from 
interference both mechanically and electrically 


ps Friction-free spheres give the ultimate in tracking 
icatea smoothness. 


The plug-in shell will take ALL popular cartridges (two shells are 
included with each arm). The fitting is standard for direct plug-in heads 


Full details of BJ Products at Dealers throughout the Country or from 


BURNE-JONES 


SUNNINGDALE ROAD : CHEAM SURREY 
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TWO-SPEAKER SYSTEM 


COMPRISING SUPER 3 TWEETER 
& BRONZE REFLEX 


Illustrated on the right is an attractive combination of the new 
Super 3 Tweeter and the Bronze Reflex Cabinet. This small 
and compact Two-speaker System gives a well-balanced, wide 
range response. The total cost, including 10in. Bronze/CSB 
and Super 3 units, would come to £30 Is. 2d., purchase tax on 
the two speaker units included, made up as follows:— 


Bronze Reflex Cabinet .......... £i4 00 
Super 3 Cabinet (10/15 ohms)... £3 10 0 
10in. Bronze/CSB ............. asi 3 
Super 3 Se ee 

£30 | 2 


Owing to the limited space occupied by this Two-speaker System it is 
ideal for stereophonic reproduction. The non-directional properties of 


the Super 3, which has open mounting, also help enormously in obtaining ‘> of "4° on 


natural results. Construction sheet for Reflex Cabinet with acoustic filter 
free on request 


Wh i: d i WHARFEDALE WIRELESS WORKS LTD 
ar eC a e idle, Bradford, Yorks. Tel: Idle 1235-6 


These are YOURS 


These engineers and wiremen 


form part of a first-rate team 
ready to carry out devel- 
opment, pre-production 
and production to YOUR 


requirements. 


Contractors to 


U.K.A.E.A amma 
mes. LION ELECTRONIGs, 
ADMIRALTY Lé an AXP 


\ avy aa p 
ALD. & ARB \SIEVELOPMENTS fy This aN 


LON WORKS, HANWORTH TRADING ESTATE, HAMPTON ROAD, FELTHAM, MIDDLESEX 
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The New 
=|  Mastertape 


Described as the best in Europe 


MAKES RECORDING HISTORY 


an expert writes 


Dear Sir, 


Looking back over the last seven years of Tape Recorder development, | 
think | can honestly say that the biggest single advance | have made since 
starting, was changing over to M.S.S. PM/IS Recording Tape. 

A sample of this Tape, which was kindly handed to the undersigned by one of 
your Representatives at the recent Audio Fair, has proved itself to be superior 
beyond all doubt. 


An impartial test was conducted by splicing the | 50 ft. sample length into the 
centre of a longer spool of Tape made by a famous manufacturer. 


The difference in signal/noise ratio, and the treble response was very marked, 
even to a non-technical “* guinea-pig " who enquired what had “* happened” 
when the M.S.S. tape arrived at the replay head! 

Yours faithfully, 
(Signed) J. A. Plowman, 
A.M. Brit. LAE. 


You can have this Experience too 
Whatever the Machine 


SIX REEL SIZES. PLASTIC SPOOLS. 


PRICES 
150 fe 5:6 each 
Om ... 10/6 each 
600 fe. = f> omen 


JOINTING ACCESSORIES 
LEADER 

White, Red Green and Yellow , 
ADHESIVE JOINTING TAPE 
Reels containing |b yes each ose - 


JOINTING COMPOUND 
Bercties containing 2 o2. 
ale, non-magnet< scissors and splicer 


M.S.S. Recording Co. Ltd. 
Poyle Farm, Colnbrook, Bucks. Telephone : Coinbrook 450 
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—=— “YOU CAN RELY ON US” 


| Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities, 
and the amateur. 


MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL 
PARTS STOCKED AND AVAILABLE ON H.P. 


* 
INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC. 


DETAILED LISTS ON ABOVE AVAILABLE 
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK 
NEW CATALOGUE AVAILABLE 24d. STAMP. 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W55. Telephone : EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o'clock 


CONNOISSOUT’ 5 sce motor 


The turntable with a 4% variation on all three speeds. 


The Connoisseur motor is made for the per- 
fectionist. It is one of the finest turntables in the 
world 

The speed change is arranged mechanically and 
gives a 4 per cent variation on all speeds. A 
synchronous motor, which is virtually vibrationless 


with low noise level and hum induction, maintains - 
a constant speed at all settings There is no . 
braking action to obtain speed change 
The !2in. turntable is lathe turned ia non-ferrous metal. The 
main spindle, which is precision ground and lapped to mirror 
finish, runs if phosphor bronze bearings Matching Connoisseur Pick-up 
Mark H with a frequency range 
A sound, precision engineering job, the Connoisseur motor from 20-20,000 cycles 
provides the foundation for perfect reproduction Pick-up complete with | head 
fieeed with Diamond arppagmre 
Price €20, plus P. Tax £B8/I1/- B/19/- plus P Tax €3/16/6 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur, Brighouse. 


OVERSEAS AGENTS MAIN DISTRIBUTORS 


SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Capx AUSTRAL IA: British Merchandising Pry. Ltd 183, Pitt Street, 
Town. CANADA: The Astral Electric Co. Lid., 44, Danforth Road, Sydney, and J. H. Magrath (Pty.) Lad., 208, Little Lonsdale Street, 
Toronto 13, Ontarie NEW ZEALAND: Turnbull & Jenes Led Melbourrne. HAST AFRICA: International Aeradio (Bast Africa) Lid., 
Head Office, 12/14, Courtenay Place, Wellington HONG KONG P.O. Box $133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince 


The Radio Peopte Lid., 31, Nethan Read, Hong Kong Street, Singapore 
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SOUND CARBON 
FPESASTORS 


MAX. 
VOLTS OHMS 


MIN. ORDER | UNIT STORAG 
| FOR FREE UNIT CAPACITY 


RESISTORS 


‘J 


250 10 to 10M 
S00 10 to 10M 


[Tolerances available +20% 10% 


HIGH STABILITY RESISTORS 


750 1 to SOOM 


93 


Tolerances available +5% 2% 


1 


WIREWOUND RESISTORS 


5 to 100K 
Sto 100K 


72 


79 


CERAMICAPS 


Tubular $00 Sto 470pf 
Tubular 500 | 470 to 5000pf | 
Disc 500 | 470 to 5000pf 


141 
141 
141 


i 


Tolerances available +2% 


¢ LAB Continu Storarve Units are available from your normal source of 


10% 


LAB Continuous 
Storage Units 


Thousands of LAB Continuous Storage 
Units are daily solving the problem of 
control and storage of the great range of resistors. 
Compact, and capable of storing up to 720 separate 
resistors, LABpak make selection positive, simple 
and speedy. Now that Ceramicaps, Histabs and 
Wirewound resistors have been added to the 
carded range the usefulness of LABpak storage 
units is enhanced. 

FREE with any purchase of the LABpak range, 
these units are the complete answer to the 
storage problems of small production units 
laboratories, etc. 


MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK 


All LABpak resistors are carded in ohmic 
value, rating and tolerance, colour indexed and 
tabbed for easy selection. 


supply, but more detailed information and literatur« n be obtained from 


THE RADIO RESISTOR COMPANY LIMITED 


50 ABBEY GARDENS, 


LONDON, 


N.W.8 


Telephone: Maida Vale 5522 


86 WikezLess WorLD OcToBER, 1956 
ni Ht at apy ii 
BASE magnetic recording tape 


GIVES ALL FOR THAT LITTLE EXTRA 


1,000 metre for professional use Wear doesn’t tear; nor do scratches impair . . . TAPS for 

1,200ft. on plastic spool recording designed for withholding ali halts and all faults 
a. ae from sonic events . .. What’s more it prevents all defects on 
150. miniature tape for repeats... it’s as tough as tape can be since it’s based on 
postal recordings PVC. First for smoothness describes this tape—Recorder 

Gm pth omnes Heads retain their shape . . . for that little more initially 

Alse you get precious durability. 
Thin Leng Playing Tape giving In short. 
— ao You get so much more—For that little extra. 


Please write for further devails 


F. A. HUGHES & CO. LTD. 


DEVONSHIRE HOUSE PICCADILLY LONDON W!1 
Telephone: Mayfair 8867 


JANUARY, 1955 This latest Goldring Ne. 500 is a complete answer 
ramephene | 


P. WILSON, M.A. The G 
APRIL, 1955 Difficult to improve on the price and Fete 9 me mag 
D. W. ALDOUS, PLinsc£., M. Ss ni 
JUNE, 1965 Rated best + Psa 

Special Report on 26 Hi-Fi Pick-Ups by o leading Testing Orgonisation, U.S.A 
A lovely Pick-up 

P. WILSON, M.A. “ The Gramophone 
in terms of what you receive for dollars spent the 

No. 500 is a noteworthy bargain 

* High-Fidelity *’ U.S.A. 
One of the things audiophites have prayed for 

“ hudio ** US 


JANUARY, 1956 


PEBRUARY, 1956 
MARCH, 1956 


APRIL, 19546 This Mo. = is capable of a truly outstanding performance 
. W. ALDOUS, M.inec.£.. M.8.K.5. ‘* Recerd Review ” 


GOLDRING VARIABLE RELUCTANCE CARTRIDGE No. 500 


Type $00 (2 Sapphires) £2.16.0. P.T. 19/4. COMPLETE IN PICK-UP ARM 
Type §00/S.D. (1 Sapphire, Standard | Diemond LP) 156/500 ...... £5.84, P.T. 1.19.0 
448, P.T. 624.16. 154/500 $.D. £8.10.0. P.T. £3. 6.4 


Super 500/MSD. 67.1.0. P.T. 2.15.0. 
Write fer Technica! Reports and reprints te 


GOLDRING 
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Two NEW 


CEC Yr 4GP1 


with a green screen having an after- 
glow of 100 miiliseconds. 


Precision > 4GP11 


Instrument || #Suscs. 
Tubes 


9cm close tolerance, high quality instrument cathode 
ray tubes with electrostatic focus and deflection. These 4 
tubes have the following attractive featur o RATINGS 
6.3V 
1 Plate glass screen Yi, 0.5A 
j BkV max 


2S] One stage of post deflection acceleration Mj; 4kV max 


iy Y mm/V } 
3 Low interelectrode capacitances ty J When 
hy Ves~m 2V3 
mm/V ! 


4a Overcapped pressed glass wafer seal 


TYPICAL OPERATION 
Vas 4.0kV 
Va 2.0kV 
S Spot centring. The undeflected spot will fall within a radius V2 (focus) 330 approx. V. 
of 5 mms concentric with the tube face y Vel 2.0kV 


(for cut-off) —67V 
"ZT Deflection linearity. The plate sensitivity for a deflection y 0.31 mm/V 
of less than 75% of the useful scan will not differ from the j Vy 0.2 mm/V 
plate sensitivity for a deflection of 25% 
of the useful scan by more than 2% 


5 Orthogonality of deflection axes + 1°. 


SSS 


WN 


Line width 0.3 mms 


Additional technical 
information on these two 
new tubes may be obtained 
from the G.E.C. Valve 

and Electronics Dept. 


List Price £10. 


THE GENERAL ELECTRIC CO. LTO MAGNET HOUSE. KINGSWAY LONDON W.C.2 
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---- @-------precision 2% cnpmane 


‘0’ GANG CONDENSER 


CAT. No. 5250 


Miniature model in | or 2 
gang, Capacities up to 365pf 
swing, front area 1}” 
1-17/32" including sweep or 
vanes, ro 1 Gang |’ 
Gang | , Spindle }” dia. 
| ‘long. 
Aluminium vanes, cadmium 
plated steel chassis. 

Price 
| Gang 7/6 2 Gang 11/6 


it’s reliable—if it’s made by Jackson’s. 


te for fully illustrated catalogue. 


JACKSON BROS. 


LONDON LIMITED 
KINGSWAY - WADDON - SURREY. Telegrams: Walfico, Souphone, London. Telephone: CROydon 2754/5. 


— ——— 
M. R. SUPPLIES Ltd. EDDYSTONE COMMUNICATION RECEIVERS 
(Established 1935) 
Kxclusty ft t-grade ELECTRICAL MATERIAL for immediate deliver 
fair descriptions. Prices ne 
DIAL “THERMOMETERS Ca ridge Kange 1/80 deg. ©. with mat 
ator tact ed to give level of audible warning Dia 
pin. din ' pillar ft g. phial 61 ng with union. We have « limite 
supply these, bras ow, at a7 ach epatch 2/é 
AO. BOLENOLDE ( Weet ia 4 y 160 v. AC., exerting an Alt 
' when energice 18/6 (des 
SHADED POLE INDUCTION MOTORS H er 8.t rand new motor 
mov. AA al 4 ine ly lengt ; i bin. shaft pr i i Tor 
aru ma. The ideal silent runs : ma ‘ setic « 
‘ i ‘ 
MINIATURE L v motors ‘ D ra 4 Kody alze 
er lla ehatt ils 4° ) ale t for re ~ a. Here le the iiea t ' 
and new in cartons, 10/6 (dea. od Mode! 840A illustrated 
SMALL GEAR "oxi louble ‘ ro t In ~ ast housing Cash Prices and Statutory Terms 
ab . : : ee . Mode Cash Price Deposit 12 monthly of 
vou TAGE ‘CHANGING TRANSPORMERS 40 ¥, to 100/110 ¥.—and vice 820 <8 0 (0 419 0 0 a1 1s 0 
‘ “ i unite ted tor & va, 50/6 B40A 455 0 0 427 10 0 aio 0 
EXTRAC TOR PANS Very w . ‘ ich below normal price. 206 750 4768 0 0 4399 0 (0 au és 
® , ome 8 : wit a“ ~dr pane Ss 888 cilo0 0 0 455 0 0 6 0 0 
gril, rea seller, 16,000 oft /br, A6/18/6 ' 85/6 680X £120 0 0 £60 0 0 4510 0 
Am THERMOSTATS b and new), Rang ”) deg. ¥., differentia Carriage paid per passenger train 
a deg. ¥., « c amps. At einart « 4th in. * ' Model 840A, is for A.C. or D.C. 110/250 v. making it especially suitable 
inated iat wetlons with h, the ideal t t for greenhouse, root . for universal use. 750 and 680X 110/240 v. A.C. The very large tuning 
SYNCHRONOUS TIME SWITCHES , rand new Sangamo-Weet dials are clearly marked with band spread logging. Silky gear driven 
mpact black housing 41 jeep, pr ling tor up to three on-off opera flywheel loaded tuning mechanism. These sets are the choice of the 
ub ah 44 hours, # la ‘ ‘ apacity 20 ampe. A discerning professional and amateur users Descriptive literature 
£5/8 £6.18 gladly forwarded 
Beuirion COUNTERS, wteat (.? type, electromagnetic, brand new, lin. eq Latest EODYSTONE Component Catalogue 1/-. 
by 4in ng minting uf you I stant “ hing therefore eultable for ele 
tronic operation, 18/6 ‘ea. © ‘ MECHANICAL type inting to 999, forwarde 
aud backwards, w set and flexi rive, size approx by 2pin. These count The 
1 digtt sting tor epeeds. 15/6 (des. | | 
DRAYTON icy GEARED ‘morons, v., 50 « r apacitor/inductior j —— 
Final apec« TEP Wn shalt eraible stant epeed Very Emited 
quantity, @8/17/8 (lee We wish ¢ selee. that these are brand now and Eddystone 
perfeqt in every wa We | LARGE STOCKS OF OTHER F.H.P. GEARED 
“ye - r tam ' request it eer ‘ thie direction 
eT 
tn wiv 
LONDEX RELAYS, Mt./A\ it, miniature . Specialists 
BR THERMAL DELAY éwite _ } volt, delay ag —_- 
INTON STUD-TAP POTE NTIOMETERS studtape ’ ecree 
hoasing 2jin. dia. by Jin, 500 ohme and 0 ohime, « ither ‘101 lee. Od.) SERVICES LTD 
It pays to use the diligent and enthuelasrt ervice of Le | 
M. R. SUPPLIES, Ltd. 68, New Oxford St., London, W.C.1 55 COUNTY ROAD, LIVERPOOL, 4 
Tel: MUSeum 2958 Telephone: AINTREE 1445 ESTAB, 1935 
Branch address: MARKET CROSS, ORMSKIRK 
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LOUD-SPEAKER MANUFACTURERS 


FOR THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD. 


WOLVERHAMPTON -: ENGLAND 


TELEPHONE: 22241 /2/3/4 CABLES; AUDIO 


90 Wiretess Won. 


YOU'RE OW THE RIGHT TRACK with 


components 


In design, dependability, accuracy and freedom from wear 
these Egen components are quite outstanding. They are backed 
by unrivalled experience of the requirements of television and 
electronic equipment manufacturers. 


DUAL POTENTIOMETERS 


with concentric operating 

spindles. Incorporating many 

outstanding design features, 

including multiple contact 

rotors and thorough screen- 

ing between sections. Control 
spindles can be supplied to suit customers’ 
requirements. Type 136 less switch. Type 
137 with SPST switch. Type 138 with 
DPST switct 


PRE-SET POTENTIOMETERS 


Completely enclosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver-plated for quick solder- 
ing. Fully insulated spindles with inte- 
gral control knobs. Tapped for 2-hole 
6 B.A. fixing on 9° centres. Type 126, 
wire-wound, Type 127, carbon. 


MINIATURE POTENTIOMETERS 


i” diameter: utmost reliability within a 
very small compass. Positively located soldering tags, silver 
plated for easy soldering. All steel parts rustproof. Standard values 
availabie, from 5000 ohms to 2 megohms. Type 115 less switch 
Type 105 with specially designed 2-pole Q.M.B. switch 


CONCENTRIC SWITCH POTENTIOMETERS 


Thorough screening between 
switch and potentiometer. Con- 
centric operating spindles give 
independent operation of switch or 
potentiometer with ‘one-control’ 
simplicity. Quick make-and-break 
action mains switch. Knob location 
to suit reqrirements, 
Type 154 with SPST switch, 
Type 155 with DPST switch 


specified 


The wide range of EGEN controls includes also: Standard Carbon 
Potentiometers Type 102, Pre-set Resistors, Inductance Coil 
Assemblies, Sub-Miaiature Potentiometers, (for use in miniature 
electronic apparatus) and TV Aerial Plug and Socket 


EGEN ELECTRIC LIMITED 
CHARFLEET INDUSTRIAL &STATE 
CANVEY ISLAND - ESSEX 


+ Phone: Canvey Island 691/2 
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SMITH’S FOR 
TECHNICAL BOOKS 


Books on radio theory, prac- 

tice and maintenance for the 

beginner and books on new developments in 

circuit design, new components, methods of 

application, and the established text books 

can be obtained through 

your local Smith's shop or fo 
bookstal!. Books not in stock , od toner, 

at the branch can be quickly thre, 2 supp i? Can 
obtained from Head Office . 


W. H. SMITH & SON 


FOR BOOKS ON ELECTRONICS 


Head Office; STRAND HOUSE, LONDON, W.C.2 


19,801 contacts (as shown) 
soldered in one working week with 
the new ORYX mee! 18 soldering 
iron. For rapid lf 
soldering on your 
production assem- 
bly line without fat- 
igue. Patented con- 
struction ensures 
maximum efficien- 
cy. Send for leaflet 
Or a sample on 
sale or return and 
try for yourself 
ORYX for 
reliability, for 
efficiency, for 
comfort 
economy 
safety 
speed 


ORYX 


mMODeL 18 
SOLDERING INSTRUMANT 


6-6.3 v 18 WATTS 
74° LONG. WEIGHT | oz. 
BiT SIZE 3,16". LIST PR. 3S). 
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DEVIATION BRIDGES 
TYPE 1504 TYPE 1506 


Two instruments designed for production control of resistors. 


capacitors and inductances. A very high test rate can be obtai- 
ned: Up to 4000 units per hour may be checked. 


The impedance and phase angle deviation from a known R, L or 
C standard can be read directly in°/, off the instrument meter 


Type 1504 operates at a measuring frequency of 1 kc/s and 
Type 1506 at a frequency of 100 kc/s. 


oa. a eat 4 
| Three calibrated, interchangeable eles are roe r 
| supplied with che instruments enabling impe- x - 


dance deviation within che following ranges co 
be measured: —1 $*/s to +1.5%/, —7*/, to 
+-8°/,, —25°/, to +-35°/, and phase angle devia- 
tions from —1.5 to +-1.5°/,, —7*/, to 4+-7%,, 
—25°/, to +-25°/, Type 1504 Type 1506 
In addition three blanco scales are provided in | Resistance: 10N - 10 MR 10N - SO KR 
order that the customer may calibrate them Capacitance: 50 pF - 10 wF 2SpF - 0.1 WF 
| for particular requirements. | Inductance: 2m -100H 20 WH - 80 mH 


Test ranges: 


= $n Ss, To 
Briel & " 
SALES AND SERVICE: B & K Laboratories, 59 Union Street, LONDON S&S. E. “ng 


TWO TRACES FOR ONE 


with the new FURZEHILL 
S.500 BEAM SWITCH 


High Input Impedance 

5 Mc/s Band width 

Continuously variable switching rate 
Independent gain on each channel 
Variable beam spacing 


Positive or negative sync. from either channe! 
Phantastron Divider (100 124 he/s) 


The extra trace you have always wanted Price £55 


Can be used with any oscilloscope 


Furze bell. absnalirins Lid 


FURZEHILL LABORATORIES LTD., DEPT. WW10, 57 CLARENDON ROAD, WATFORD, HERTS. 
TELEPHONE : GADEBROOK 4686 


WirRELESS WorRLD 


i, —— — ——_—_—+3 — 
9 SPARK OF GENIUS! 
~ a  — . 
1A training supplies the spark you need 
to further your career The Courses I.C.S 
offer are practical and up to date, they 
recognise the present emphasis on Frequency 
Modulation, and they can help you attain 
one of the many well-paid posts that exist 
today in the radio world. Prepare yourself 
now, at home and in your own time, with the 
expert help of I.C.S. tutors 
The cost of an I.C.S. Course is moderate and 
includ all books 
Among the 1.C.S. Courses available are 
® FREQUENCY MODULATION 
ENGINEERING 
T/V ENGINEERING 
RADIO SERVICING 
RADIO ENGINEERING 
RADAR ENGINEERING 


Basic Electronics s 
Electronic Engineering. 


industrial Electronics 


nt 


Dept.223€, Inte ational Buildings, Kingsway, London, W .¢ 


Please send FREE sok Ave 


(Block letters 


Address 


| 
Name | 
| 


10.56 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


OcToBER, 1956 


We will gladly send you our 
catalogue and full information 
on request 


VITAVOX LIMITED, Westmoreland Road, 
London, N. W. 9, Telephone: COLindale 8671 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Impregnators meet the most stringent 
specifications and yet are easy to handle. 

Full range of models available to meet the needs of the 
large-scale producer, the research laboratory or the 
small Rewind shop 


\ Outstanding Features : 


@ Ease in contro 
@ Ease in cleaning 
@ Elimination of vibration 


@ Unequalied = flexibiiity 
and performance 


@ Simple attachment of 
auxiliary autoclaves 


@ Unies available suitable 
for Varnish, Wax, Bit- 
umen and Potting 
Resins 


| Users nclude M.O.5 
N.C B. G.E.C., Pye, Mar 
con Metro v ck 


If your problem is COIL iIMPREGNATION or impregnating 
or casting with Potting Resins consult 


BLICKVAC ENGINEERING LTD. 


Jarrow 67/7155 
Monarch 625, 8 


Bede Trading Estate, Jarrow, Co. Durham 
96/100 Aldersgate Street, London, E.C.! 
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COMPACT GRAM AMPLIFIER 


Com plete, ready to connect to any 
Type of Pick-up and Speaker (: 
obs) A.C. Mains 200/250 volt« 
Volume and tone contro! fitted 
with knobs. Overall size 7}in 
Y long « Shin. wide « “jin. high 
42.19.6 
Plus packing and postage 2/6 


ILLUSTRATED LIST AVAILABLE GIVING 
FULL DETAILS OF BUREAU TYPE 
CABINETS 


BARGAIN OFFER 


) DARK SCREEN FILTER IN TRIPLEX GLASS 18in. 
« l4in. SUITABLE FOR ALL TUBES UP TO 17in., 
p10 ~ PLUS PACKING AND POSTAGE 3/.. LATEST 
TYPE RUBBER ESCUTCHEON SUITABLE FOR 
l7in. RECTANGULAR TUBES AT A SPECIAL 
PRICE OF 10/-. PLUS PACKING AND POST 1/6. 


4 


te te te te Be aa 


We carry a comprehensive stock of com- 
ponents by all leading manufacturers. 


CABINETS—PORTABLE 
MODEL PC/2 


lizard Rexine covered 


* 15in. x Gin. 


limensions 1l5in ~ 
closed Sin 
MODEL PC/2 DE LUXE 


lours, wine and grey, with cutout for speaker and 


Clearance under 


sions as above 


9/6 


10jin. Clearance 


“MODEL PO/2 DE LUX 


E 
sa e but with cutouts for Speaker and Amplifier 


78/6 
’ as abi 
THE ABOVE CABINETS ARE Mpa WITH CARRY- 
ING HANDLE, FASTENERS AND PA 
Packing and ahy a: each 
A RANGE 
AERIALS 


OF BAND 3 AND F.M. 
iS NOW AVAILABLE 


Air spaced co-axial wire, 1/9 per yard. 


Teletron Ferrite Rod Aerials. 
Waveé9. Medium Long Wave 12/9. 


Medium 


PREMIER VARIABLE IMPEDANCE 
‘MATCHMAKER” M.0.15 OUTPUT 
TRANSFORMERS 
vesigned to meet the demand for an efficient variable 
stio Output Transformer, 11 ratios from 13:1 to 80:1, 
entre tapped and can be used to match any output 
es either single or push-pull. Clase “A,” “ABI,” “ABQ 
B” to any low impedance speech coll or combination 
ereot Primary Inductance 50 henries 15 watts audio 


A., Price 45/- 


FREMIER MAINS TRANSFORMERS 

tapped for 200-230-260 v. maine 40-10 

All primaries are screened 
0-175, 60 mA. 4¥ 


All primaries are 


SP175B, @isa,tv. @ 


a 
SPS60A, 360-0-350, 100 mA., 6 ¥. @ 234, 63 ¥ 


6P351A @2-30,4¥.@ 
‘ A 24 
h2320.,634.@ 


), 150 mA. 49 
124 
‘ 


S8P352 


SP425A @234,63¥ 
. 


PUSH-PULL OUTPUT TRANSFORMERS 1x 6V6 into 
his, 6/6, post free 


ams SATTERY 


Ac. Wil 
a 1 amp Ho 


CHARGERS 

charge 2 v. 6 v. and 12 v. Car 
used in etrong metal casing 

Mize fin 


Battery 
Finished enamel 
ng, bie 

be saranteed 


Wiretess WorLD 


PREMIER RADIO COMPANY 


MAKE YOUR OWN ROD AERIAL | 


Ferrite rod 6in. « 5/16in., complete with descriptive con 
structional detalis. These serial rode are suitable for 
medium and long wave reception. Price §/3, post free 


THE JASON “ARGONAUT” 
MW/FM DESIGN 


All Premier Components are designer approved 


The very latest FM Receiver design PLUS 
a medium waveband as described in “ The 
Radio Constructor." ALL components to 
build the complete Receiver, including 
output stage, may be purchased for €15/5 
or all components less output —— but in- 
cluding Power ony 7 for 4119/6, plus 
packing and postage Son each. The chassis, 
ront plate, dial, flywheel drive assembly 
special tuning c and wav 

switch (which includes main switch) supplied 
completely asce mbied. This is also available 
sepereteny at £44. plus packing and postage 


SEND 2)d. STAMP FOR OUR 
NEW STOCK LIST 


PORTABLE TAPE RECORDER CABINETS 
All Rexine Covered 


Amplifier 
Premier 


Tape Deck 
Lane Mk. VI 
Lane Mk. VI 
ruvoz Mk. Til 


Pius Postage and Pac 


RECTIFIERS 


E.4.T B+ Type 8.TC 

Type K3/25 imA 
» Kaeo 2 kv imA 
K3/46 6 kv 
K3/50 4kV 
K#/100 kV 
N3/160 ig kV 

K 3/180 14.4kV 


ImA 

I mA 
mA 

I mA 

lmA 

H +4 , Trp 6.7.0 

60 mA 

120 mA 

KMS 2 125 mA 

RM4 0 250 mA 


L.T. Type Full Wave 


SESaxe,. 


Type RM! 
» hm? 


24 
’ 
¥ 


Boas 
ree 


12 v. lamp 
12 v. 2.5 amp 
12 v. 4 amp 


—_— 
cee 


| manufacturer 


| PLESSEY 
6 | PLEss 


GOODMANS — Axiom 150 
Pr 


T.8.L. ELECTROSTATIC SPEAKERS 


Type LSH75 Price 12/6 
Type LSHI00 Price 24/- 
Type LSH5!I8 Price 17/6 


LATEST 8.8.R. MONARCH 
4-SPEED AUTOCHANGER 


Designed to play 

1a. Win, and 

Tin. Records inter- 

mixed in any order 

at 16, 33), 45 of 

78 rpm, Capacity 

10 Records New 
reversible Dua 

Stylus Crystal Pick 

up, for ue on 
100/250 ¥. 50 evel 

A.C. mains. £20/15/- 

plus packing «sod 
postage 5/- Deposit 25/- ani 
s monthly payments of 25/- 


BAR, TUS 3 speed Recor! 


Player @4/12/6 plus 2/6 pow 
aod packing 


LATEST TYPE 
3-SPEED 
SINGLE 
PLAYER 


By tamous 

with 

eryetal turnover head, for wee 
on 100-260 v. 50 eywle AX 
mains. £6/10/6. lius pkg. & « 


arr 

LOUDSPEAKERS 
ELAC ELLIPTICAL 7in. « din 
PLESSEY 12ia. 


EBLAC—#in. dia. Moving (ol! 3 « 

PLESSEY *in. dia., Maine Knergieed 
imp. (600 ohine field) with Pento 
former 

PLESSEY—Ain. dia. Maine Energieed hin 
imp. (600 ohime field) 

10in 

GOODMANS — | 21n 
Pius 6/- packing and carriage 


le Trane 


10/6 


dia, Moving Coll, 3 ohme 22/6 
dia. Moving Coll, 15 ohm 

ewe 
£10/15/) 
jus 6/- packing and « 


arriage 


MINIATURE TUNING CONDENSERS 


gang 0006 mfd. with trimmers, 6/9. 


METER RECTIFIERS 


Miniature type with leads 1-5 mA. @/@ post paid 


SEND FOR DETAILS OF OUR 


H.P. AND CREDIT TERMS 


TERMS OF BUSINESS: 
Cash with order aor C.0.D. over €1 
Orders under 10/-, 1/6 under 40 


for Pos 
sdaled 


Please add \/ 


unless otherwise 


PREMIER PERSONAL PAYMENTS 
PLAN 
ITEM 


Premier Bureau Cabinet 

Premier Bureau de Lure Cabinet 

Rogers Amplifier and Pre-amy 

Mullard EAR/6/10 

Mullard BAK/6/10P 

Leak TLIO 

Gerrard Transcription Type 901 lees P/t 

Garrard Transcription Type TA/AC Unit 

Gerrard Tranecriptior Type TA/AC/H 
Unit 

Garrard Changer Type BO#OM AC/TX 

Garrard Changer Type ROO*H A‘ 

Lenco-Tranecription Unit Mode 
plete with F 


S8SeSsa" 
a a 


= 
- 
° eeneaenocos 


_- = 
—T 


F50-" cow 


Goodmans Axiom 102 Bpeaker 
Goodmans Axiom 150 MK. | 
Goodmans Axiom 22 Mk 


s~acoeccooo* 


“a? TERMS 


MONTHLY 
PAYMENTS 


4 


DEPOSIT 


ecoenrr, 
| 


= 
= 


Sach ose 2er-ouewee 
~ ~ 
“see Soe eco 


ae 


-207 EDGWARE RD., LONDON, W.2. 


Tel: AMBassador 4033 


and PADdington 3271 o— 
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do better 


%& ALL CHANNELS B.B.C. &1.T.A. DESIGN No.1 
MAY BE BUILT FOR £32-7-11 OP cRT 


w%& 5 CHANNELS B.B.C. DESIGN No. 2 


MAY BE BUILT FOR £27-9-4 [f¥5coT 


BUILD IN 5 EASY STAGES. FULL CONSTRUCTION 
DETAILS AVAILABLE INSTRUCTION BOOK 3/6 POST 
FREE INCLUDES BOTH DESIGNS 


CONSOLE CABINETS with full length doors for I|4in., CONSOLE CABINETS, Half door, previously advertised, still 
I6in. and 17in. tubes PRICE £14/14 H.P. Terms: Deposit available at £12/12/-. H.P. Terms: Deposit £6/6/- and 8 
£7/7/6 and 9 monthly payments of 18/6 monthly payments of 18/3. 

On above cabinets add 21/- for pkg. and carr. 


matinental gilt Attiags. For A.C, maine 200-850 wie f DEPOSIT « s montniy 
x Two sperds 7) and 3jin. per sec., playing time of 1 hour PAYMENTS OF £4.18.6 or 
and 2 hours. 


% Standard Tin. reels 1,200Ft. C/ SH PRICE £40 plus 21/- noke. & carr. 
we Drop-in tape loading. oe , 
we Positive brakes, no tape * spilling " after braking. , Rad 
we Fast rewind forward or reverse without removing tape. ‘ : 
*% One knob deck operation. 
* Amplifier may be used for gramophone or microphons 
purposes giving high-quality reproduction. 
we Superd reproduction of pre-recordsd tapes. 
% Microphone compartment. 
% Complete with ree! of Scotch Boy Tape (1,2007t.), and 
spare reel 
% Acos type 33-2 microphone with on/of switch. 
* Latest type Lane Mark 6 Tape Deck 
*% Dual inpul channels providing mixing facilities. 
w Detachable iid and contro! cover en . 
— } -— panel finished in matching colours with the tape - i H.?. Term: Deposit 
te Elliptical speaker of the latest type Tin. x 4in. » sa By / 
ke Magic eye recording level indicator. ms 


PREMIER RADIO COMPANY, 


Ocroper, 1956 


with PREMIER 


4 WATT AMPLIFIER 
sourvor £4.10.0 ». 


BUILT FOR 


Instruction Book 1/- post free. 
A steel case is now available, complete with 
engraved panel, for 15/6 extra. The amplifier | 
may be supplied complete for £5/5/- plus 
pkg. and post 3/6, or fitted in case at £6 plus | 
prs. and post 3/6. Engraved panel 3/6. ‘Ost 


Pius 2/¢ 
Poetage 


2-BAND TRF RECEIVER MAY 
BE BUILT FOR £5.15.0 
plus pkg. & post 3/- 
3 BAND SUPERHET 
RECEIVER 


£7.19.6 


These two receivers use the latest type circuitry 
and are fitted into attractive cabinets 12in. x 
6hin. = Shin. in either walnut or ivory bakelite 
or wood, Individual instruction books 1/- 
each, post free. 


MAY BE 
BUILT FOR 


Plus 3/ 
Pkg. & Postage 


TS8.L. LORENZ 
SOUND SYSTEM 
Type LP 312-2 
Consists of « 12in. Unit and 
two LHPOS Treble Unite, 
Co-axially placed to give the 
widest letening angle. Base 
and treble Unite have 
magnetic systems of the 
highest effictency, each 
magnet having a flux density 
of 17,000 gauss This 
Speaker system gives « level 
response trom 2) to 20.000 

cycles. 
Leaflet available giving full 
detaile Price 214/ 9/6. 
H.?. Terme available ont 
age and packing 7/6 extra 
OCrose-over Unit designed tor the 
LP 312-2 £2/2/- plus p. & p. 1/6 


SINGLE TREBLE UNITS avaliable 
separately at 30/6 cach plus 
packing and postage li/- extra 
layprove our exieting Speaker 
yetem with this v olt giving an 
utput of 2 k/e to | idb 


A range of High Fidelity Ampli- 
hers, Speakers and Kecord Players, 
the following makes in stock: 
Leek, B.AR, Rogers 
Stentorian Lorenz, B.S 
Oonnorseeus 

We shall be only too pleased to demonstrate any of the 
above equipment. 


R., Collaro, Garrard, 


207, EDGWARE RD., LONDON, W.2. 


Goodmans, Whartedale, W.B. | 


WIRBLESS WORLD 


| THE NEW ‘‘ WHARFEDALE” SFB/3 | 


3-SPEAKER 
SYSTEM 


Consists of 
Speakers 
W12CS_ Bronze 
10CSB, Super 
3HP and a spec- 
ial Crossover 


Cabinet, size 
Min. = Bilin. 
x 12in. Weight 

Ib Cas 


60 ‘ 
BR phan. Credit 


bits and. 

ti /1S/- and 12 
yments of £1/14/9. Packing and 
l/-. 

New GOODMAN TREBLE UNIT 
At £5/9/3 is a@ high 
efficiency pressure driv 
en reproducer covering 
ie cps. to 16 ke/s 


It makes an excellent 
2-speaker system when 


used with the Axiom 
150 Mark II at £10/15/9. As “ 
Crossover Unit type X05 
available at £1/19/-. The qomaplete 
system £18/4/- cash. Credit terms 
| deposit £2/5/6 and 8 thiy 
payments of £2/4/10, or H.P 
Terms deposit £9/2/- and 9 monthly 
payments of £1/2/6. Packing and 
carriage 7/6 


deposit £4/14/- and 8 
£4/12/3, or H.P. doped 


| 


THE NEW TSL FM TUNER 
HIGH STABILITY MODEL 


6 Valves including wy ot Eye and Power Supply 
usi ig the latest type ler permeability Uni 
complete with first audio stage and preset output 
volume control. Maximum rediation than 
10 microvolts per metre. Sensitivity better than 
+5 microvolts. Cash price +P ps = (inclusive 
or on H.P. terms, deposit £8/15/+ and 9 monthly 
payments of £1/1/8 Credit terms deposit 
£2/3/9 and 8 monthly payments of £2/3/4. 
Postage and packing 5/- extra 


Why 
not 
make 


the 
best ! 


MULLARD 
AMPLIFIER KIT 


All the components for - iw - 510, PLUS pre- 
| amplifier on one ( six valves 

chassis gold hammer hed. May be purchasx 4 
/12/- plus pkg. & post 7/6, or pre- 
and \one control in « seperate unit 
14/- plus ; kg. and pow 7/6. 


' for £1 
| £1 


| 


Unit fitted into | 
@ very attractive | 


ALL DRY BATTERY PORTABLE 
RADIO RECEIVER — 


£7.80 rustic 


4 Miniature vaives in a superhet cireult covering medium 

sod long waves, Rexine-covered cabinets lijin. « Min. x 
| Sftn., in two Bar ye colours, wine with grey pane 
| lastruction book 1/6 4 ar which includes full con 
| «tructional detaile and hist compouenta 


MAY BE 
BUILT FOR 


WILLIAMSON AMPLIFIER 
MAY 88 


BUILT Por £15. 15.0 Vg. A. a. 
Supplied com 


etely wired and tested for 
| £20, or available on H.P. or Credit terms 
| postage and packing 10/- 


PRE-AMPLIFIER & TONE CONTROL UNIT: 


Available complete! constructed, £5/$/- 
plus 2/6 pecking and postage. 


ius meta) rectifier utilising the latest 
idiand, North aud London Models AA 
Maine only 200/240 v., complete with power supply. Prov 
sion te made by means of @ four position ewiteh to evver ali 
Band TI! channels Bisze-— Height “hin Width Site 
Plus 2/6 


Length 6)in 
£8. 8. 0 phe. & carr 


PRICE 

COMPLETE 

Credit Terms: Deposit £1/1/4 and 8 monthly 
payments of £1/2/1. 


AM/FM RADIOGRAM CHASSIS 
The latest “ Dulci * Model H.4 


7 Valves (ir 
cluding Mag! 


AM/FM TUNER CHASSIS 
DULOI MODEL H4T (Selt Powered) 


(| Wavebends, V.ULF Med, Long GOBLBR 
".M. Unt. Preset cutpat Votoms Control. Cach orice 
€20/17/- of on Hive purohase of ere dit terme Mine paciting 
ad postage 6/- extra. 


Tel: Ambassador 4033 & Paddington 3271 
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about the new 


This amplifier needs no introduction — the specification speaks for itself 


L 


Announcing the An~asrtic 


GLYNDEBOURNE 


The Dl 


speaker 


46 with wide ra 


stem can be supple 


in two superb cabinets finished 


iu natural 

4144.5 net 

made tor any « 

items which 

puonal extras 

or automatic re 
Avantic vhi-fm 
vinit-im radi feed 
Avantic tape player 
The Avanti loud 
system 
diameter low trequ 


nprises 


and two 24” high 
uruts 
the system i6 2 
and the peak {| 
are 40 watts 

hf 


The trequet 


Please send m« 


‘Glyndebourne 


deale 


NAME 


ADDRESS 


leaflets on the DL7-2- 
name of my nearest 


pom me ee eK eK Ke Ke eM eM MK KS 


and 


ant 


POWER AMPLIFIER 


Push-pull distributed load output stage producing an output of 27 watts 
at 0.1 total distortion 


Frequency response: 1 dB I c/s. to 100 Ke/s, 

Damping factor: 50. Sensitivity: 255 mV. for 27 watts output. 
Hum & noise: —89 dB relative to 20 watts output. 

Output impedances: 4(), 8() & 160) switch selected; automatic feed- 
back adjustment. Built-in volume control and two audio input sockets 


PRE-AMPLIFIER CONTROL UNIT 


Output: 200 mV. at 0.1% and 2.0V. at 0.2% total distortion. 
intermodulation distortion: power & pre-amplifier combined: 1° 
or 20 watts output 

Noise: —64 dB on radio or tape inputs 53 to —56 dB on pick-up inputs 
Radio power outlet: 6.3V. 2.5A., 440V 30 mA. Tape recorder outlet. 
8-inputs: Tuner (2 levels) Pick-up (3 levels) Tape & Auxiliaries (2 levels) 
Controls: 8 position selector switch incorporating 5 record play-back 
characteristics 

Loudness control providing compensation for low level reproduction 
of high level inputs in accordance with Fietcher-Munson loudness curves 
Bass Control 15 4B at 30 c/s. to + 16 dB at 50 c/s 

Treble control: —15 dB to +15 dB at 10 Ke/s. 

Low-pass filters: 3-positions: 20, 10 & 5 Kc/s. Slope: 12 dB/octave 
Rumble filter: 40 c/s. turnover frequency. Slope: 12 dB/octave. 
Monitor/Record switch: 3 positions 

Price: Power amplifier and pre-amplifier control unit complete £55 


HIGH FIDELITY REPRODUCERS 
MANUFACTURED BY 


Beam-Echo Ltd. 


Witham, Essex. 
Telephone: Witham 3184. Telegrams: Parion, Witham 


Wireless World 


ELECTRONICS, RADIO, TELEVISION 


Managing Editor: HUGH S. POCOCK, 1.8.8. 

- : or 
Editor H. F. SMITH ‘TOBER 1956 
issistant Editor: F. L. DEVEREUX, ssc. 


Iee VWhis Issue Editorial Comment 
Aeronautical Radio Developments 
World of Wireless 
Radio Show Review 


Mobile Radio Development - .. J. R. Humphreys 


Full-Range Electrostatic Loudspeakers . . H. J. Leak and 
A. B. Sarkar 
Letters to the Editor 


Flexibility in Cabinet Design .. i .. J. W. Moore 

Centimetre-Wave Beacon 

Designing Decade Units - - .. C.D. Lindsay 

Transistor R.F. Amplifiers—1 és .. D. D. Jones 

Short-Wave Conditions 

F.M. Receiver Design .. it - .. L. W. Johnson 

Pie-Tea .. + - i oy “Cathode Ray” 

Radio Officers’ Examinations 

Wide-Range Audio Oscillator .. ‘a R. Williamson 

High-Temperature Components .. G. W. A, Dummer 
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PRICE: TWO SHILLINGS October Meetings ‘a : 
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9% ADVERTISEMENT 


Transistor 
Gites ne 


Transistor circuits are usually designed to operate from 
one battery. They should be stabilised as described in 
Transistors for the Experimenter. A two-battery system 
can be used instead (see figure). It is especially suitable 
for transformer coupling. The collector supply voltage 
Vcc is provided by two batteries in series, and the base 
supply voltage Vp, is obtained by connecting one 
resistor R, from the base to the common point of the 
two batteries 

In transformer coupled two-battery circuits Rp, can 
be very small and even zero. Ry draws base current 
only from Vpp, it does not bleed current from Vec. 
Hence Ry can be small! to obtain good stability, and in 
the limiting case when Ry = 0 the stability is the same 
as for a grounded base circuit 

In R-€ 


and a value of the order of 


coupled circuits a low Ry» shunts the input 
10k02 must be used. The 
main disadvantage of the circuit is that since Vp, is 
fixed, once the nominal collector current has been 
chosen, Re is automatically decided, too. For example, 
if Ienom. is 0.5mA and Vpp is 1.5V, then Re can only 
be 2.7kQ. There is therefore a fairly large voltage drop 
across R., hence R,. must be lower, and the gain is 
R-C coupled circuit, in fact, 
cannot be operated with a collector supply voltage Ve. 
of less than 6V 


reduced. A small-signal 


One general advantage of the two-battery circuit, 
which applies to both R-( 
coupling, is that V¢, 


coupling and transformer 
can be changed without having to 
re-design the circuit, If it is necessary to increase the 
size of the signal, one has only to increase Vo- while 
keeping Vpp the same, and the transistors operate at the 
same nominal collector currents. The stability is slightly 


worse because the junction temperature increases, but 
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Stabilisation: Two-Battery Method 


the signal is approximately the required size. 

A further advantage of the two-battery system is that 
the effect of resistor tolerances is much smaller. First, 
the circuit contains few resistors, second, the tolerance 
on Ry» exerts very little effect, a 10°% spread in Rp giving 
only about 1% spread in I. 

Preferred circuits for an OC71 operating with a 
collector supply 
voltage Voc of 6V 
and a base supply 
voltage Vpp, of 1.5V 
are given in the table 
for R-C coupling 
and transformer 
As when 
working with only 
one battery, the de- 
sign of these circuits 
can be very much 
simplified by using 
graphs. For two bat- 
teries the graphs are 
always straight lines. 
Circuit values can also be calculated, without using 
graphs. The procedure is as follows. (1) Choose Vec, 
Vib, Ipnom., and Ry. (2) Then 

Re = (Vbb—Vb-e t+1e(oyRb)/Ic — Rp /@’. 
(3) Calculate K and Iqymax., assuming Tj Tamb> 
and allowing 5° for resistor tolerances if Re and Ry» are 
both 5%. (4) Find Ve(qymin. (5) Choose Rg less 
than the value given by 

Ve(qgymin = Voe—Ic¢qymax.(Re +Re). 
(6) Find Tj, and if Tj is more than 1°C greater than 
Tamb, recalculate I,~qymax. etc. accordingly. 


coupling. 


PREFERRED CIRCUITS FOR OC7I 


Rb 


| Re 


le | le(q) Ve(q)min. 


nom, max, 


Re 
at nom. Vee | at min. Ver 


0.3V 
0.3V 
0.3V 


0.5V 
0.5V 
0.5V 


3.9kQ 0.5mA 
4.7kQ 0.5mA 
2.2kQ 1.0mA | 


= 


2002) 2.85mA | 3.05mA 
200 L.ImA | 1.2mA 
200 0.5mA 0.57mA 


2.7kQ 
2.7kQ 
1.2kQ 


1OkQ | 
6.8kQ | 
10kQ 


0.8ImA 
0.72mA 
1.6mA 


R-C Coupling 


2.6V 
2.8V 
2.8V 


3.9V 
4.2V 
4.2V 


0.47kQ 0 
1.2kQ 0 
2.7kO 0 


Transformer 


Coupling 


ae ; = , : 
Mullard You can obtain your copy of ‘Transistors for the Experimenter’ from 


T.8.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C-2 


Wireless World 


F.M. Distortion 


AT a time when the obvious advantages of v.h-f. 
broadcasting are being widely publicized it may 
seem churlish to draw attention to the obverse side 
of the picture. In the initial phases of the estab- 
lishment of a nation-wide service there will be 
many fringe areas in which listeners who change 
from medium waves to v.h.f. will find that they 
have substituted a background of stcam locomotive 
shunting noises (arising from aircraft reflections) 
for heterodyne whistles and monkey chatter. Even 
in areas of good signal strength there may be dis- 
tortions arising from multi-path propagation and 
reflections from fixed objects which would not arise 
with amplitude modulation. 

The problem of aircraft flutter in severe cases 
where the field strength periodically goes through 
zero can be solved only by the use of diversity 
reception with aerials spaced an odd number of 
quarter-wavelengths apart, but much can often be 
done with directional aerials to mitigate the lesser 
troubles by discriminating against indirect or 
reflected signal. 

Another approach is to improve the capture ratio 
of the receiver, and in this issue we publish an 
article which reflects the trend of thought in 
America and outlines the methods by which the 
ratio has been narrowed from the normal average 
of 20dB to 1dB or less. 

It may well turn out that less drastic and expen- 
sive methods will suffice to combat the commoner 
forms of f.m. propagation distortion, as experienced 
in Britain, and we hope to deal more fully with 
these in a subsequent issue, 


Domestic Equipment 

LOOKING back at the Radio Show, it seems 
hardly an exaggeration to say that technical interest 
has shifted from television to v.h.f. sound broad- 


casting. In an appraisal of the exhibits printed 
elsewhere in this issue, the conclusion is reached 
that a condition of near-standardization has now 
been reached in television. For the first time it 
is possible to put forward a general description of 
a receiver which will apply with remarkable 
accuracy to the great majority of modern sets. 
There is even a measure of standardization in tube 
sizes. The 17-inch is apparently the most popular 
with viewers, but, incidentally, it was interesting 
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to observe the favourable reactions of ordinary Show 
visitors to the picture quality offered by the 9-inch 
portables. That may be because such small pictures 
now have a novelty value. 

Provision for v.h.f. reception is now practically 
universal in sound broadcast receivers. Though 
designs have been generally tidied up, there has 
been littke development in circuitry. The ratio 
detector is chosen on economic grounds for the 
cheaper sets and the Foster-Seeley discriminator for 
the more expensive tuner units. Naturally enough, 
continuous tuning is used on v.h.f. in the combined 
a.m./f.m. receivers, but it is surprising to find that 
push-button (or three-position switch) selection of 
stations has not gained more ground in v.h.f.-only 
sets. It seems the natural thing for a three-pro- 
gramme service like ours. No doubt the reluctance 
to use switch tuning is partly connected with the 
difficulty in avoiding frequency drift; to fit an 
external trimmer would probably be considered an 
admission of defeat. In several new receiver 
designs advantage is taken of the wider frequency 
range obtainable from v.h.f. broadcasting by pro- 
viding better audio sections and loudspeakers. 

There are more v.h.f.-only receivers than last 
year, but their number is still small. According to 
some authorities, that is because the public generally 
is believed to insist on provision for reception of 
Radio Luxembourg. 

With the spread of the transistor, the “ personal” 

rtable set has at last come into its own. No 
onger need the user be faced with heavy battery- 
replacement costs. Another solution to this problem 
may be provided by the “hybrid” receiver, which 
economizes battery current by using transistors in 
the output stage, with valves elsewhere. A similar 
technique is applied to a car radio receiver. 

It will be interesting to see the long-term public 
reaction to two novelties in sound reproduction 
introduced at the Show. The first is a home 
recorder using a magnetic disc instead of tape; it 
has the advantage that, by substituting the appro- 
priate pickup heads, it can be used for the repro- 
duction of normal (non-magnetic) disc records. The 
second novelty is the “transistorized” portable 
record player, produced by several firms. This 
movers Or example of electro-mechanical ingenuity 
is run from a 6-volt dry battery which supplies the 
motor and transistors. 
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Aeronautical 
Radio Developments 


NEW EQUIPMENT AT THE S.B.A.C 


\\ HILST some new equipment made an appea 


ance at the Farnborough Air Show, organized by th« 
Society of British Aircraft Constructors, there wa 
very little evidence that any strikingly new develop 
ments would emerge in the immediate future. ‘Tak 
ing a long-term view, however, it seems that some 
changes are envisaged in channel spacing in 
present air-to-ground communications band of 118 
to 136 Mc/s. Evidence for this was the introduc 
tion by Marconi’s of a new high-power aircraft 
v.h.f. transmitter designed for operation on channels 
50-k« wide, which is just about half the current 
width; as a result double the number of operating 
channels are available, but not necessarily usable at 
present in this country rhis set, Type AD305, give 
30 watts output, which is considerably more than 
customarily obtained from aircraft v.h.f. transmitter: 

his increase in power of urborne transmitters 1s 
matched by a corresponding increase in some ground 
sets. Pye have a v.h.f. ground transmitter rated at 
1 kW r.f. output, whereas the average output of such 
sets is in the 50- to 60-watt category. It appears that 
the higher-powered equipments are envisaged for 
use when the newest types of large jet aircraft come 
into service on the long-distance routes, as their higher 
speeds will necessitate v.h.f. communication over 
greater distances than hitherto 

Long-distance radio telephone communication on 
air routes has been envisaged for some time past and 
all the new aircraft communication equipment intro 
duced over the past few years for use in the 2-to-20 
Mc/s band has been designed with this possibility 
in view The Marconi Type AD307 is a case in 
point and so is the Standard Telephones STR18 
w STRI8D has appeared which 
provides 200 working spot frequencies selectable 
from either of two remote control units. Its out- 
standing features are, fully automatic control by 
motor operation of the tuning elements of circuits, 
100 watts r.f. output on all bands on telephony and 
transmission on c.w. or ic.w. for use when a wire 
less operator is included in the aircrew; otherwise it 
is operated entirely by remote control by the pilot on 


series. This year a ne 


telephony 


Airborne Teleprinter 


I'he tendency towards pilot operation of communi- 
cation equipment adds considerably to the existing 
heavy burdens of pilots, but some relief from radio 
watch-keeping can now be provided by a new and 
compact selective calling attachment for aircraft 
receivers introduced by Marconi’s. Known as 
“Secal” it operates on a two-pulse four-tone signal 
which is coded by combinations of the tones and only 
the aircraft decoder adjusted for a particular com- 
bination will respond and un-mute the receiver. A 
warning tone is generated and fed into the pilot's 
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AIR SHOW 


Decca ** Wind-Finding '’ radar; the operators sit in the en- 
closed cabin behind the aerial “ dish."’ 


headphones, but visual warning can be employed 
instead if preferred. 

An interesting development, which at present is 
only in the experimental stage, is an airborne tele- 
printer system. Examples of the equipment were 
shown by Marconi’s and by Standard Telephones; 
the system operates on the comparatively low radio 
frequencies of 90 to 130kc/s. It has been tried out 
quite successfully on the trans-atlantic air routes for 
passing meteorological and routine flight information. 

Point-to-point communications along the principal 
air routes is usually effected now by teleprinter and 
high-speed radio telegraphy using the FSK (fre- 
quency shift keying) system. While no _ basic 
changes seem immunent a few new items of equip- 
ment have made an appearance. One is an electronic 
receiver muting unit (Type PV97A), developed by 
Plessey, which operates from the i.f. amplifier and 
mutes the receiver in the absence of a usable signal. 
However, in addition it provides a “cleaned up” 
signal as filters attenuate the noise while an 
amplifier enhances the signal. Plessey exhibited also 
a new high-stability version of their dual-diversity 
receiver (Type PV102B) which provides the correct 
form of output signal for direct operation of tele- 
printers 

A few new communications receivers were shown 
this year, principally by Amalgamated Wireless of 
Australia, by Cossor and by Redifon, the last- 
mentioned showing one designed for very accurate 
resetting to any previously logged signal, or to a 
desired frequency. It is known as the R145 and 
embodies a very massive coil turret allowing for 
fourteen frequency ranges in the 2-to-30-Mc/s band 
Provision is made for double- or single-sideband 
reception with switch selection of either the upper or 
the lower sideband. 

Improvements in radio navigational aids were 
exemplified by a sub-miniature version of the 
Standard Telephones f.m. radio altimeter and by 
a new automatic radio-direction finder for aircraft 
AD712) introduced by Marconi’s. This set is based 
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on the Bellini- 1 0s1 crossed-loop aerial system using 
flat, dust-iron cored, “dragless” loops in a fibre- 
glass housing; it covers the bands 100 to 415kc/s 
ind 490 to 1,779.5kc/s with remote selection of 
any frequency in this range in steps of 0.5 kc/s. 

Ekco have produced a new lightweight scanner 
for their TE120 airborne search radar which cuts 
33 lb off the total weight. The addition of a small 
unit to this equipment now gives precise informa- 
tion on aircraft drift by utilizing the Doppler effect 
of modulation. 

A new 3-cm aircraft radar was shown by Elliott. 
Based on a Bendix design, it gives warning of 
heavily charged storm clouds ahead and it can be 
used also for mapping the ground along the flight 
path. The working range is 150 nautical miles. 

The Doppler effect is utilized in the design of 
a new Marconi aircraft navigational aid, Type 
AD2000. The airborne equipment radiates signals 
towards the ground and these are modulated by 
the movement of the aircraft over the ground at 
frequencies bearing a direct relationship to the air- 
craft’s ground speed and drift angle. The reflected 
signals containing this data are fed to a computer, 
together with gyro-compass readings, and direct in- 
formation is provided in the aircraft as continuous 
readings of latitude and longitude. Drift and ground 
speed are also available and all this information is 
obtained without the co-operation of ground 
Stations. 

Among the improvements to ground radar equip- 
ment is a fixed-coil assembly for use in place of the 
customary rotating coil assemblies employed for 
p.p.i. displays. This system enables much greater 


flexibility in the type of display to be provided solely 


by switching. It is a Decca development and the 
same firm have introduced a new 3-cm radar for 
plotting the tracks of meteorological balloons. They 
call it a “ Wind-Finding” radar and it has an effec- 
tive working height of 60,000 ft. 

Standard Telephones have introduced a number 
of modifications into their precision approach radar, 
which in its present form (Type SLA3) is consider- 
ibly smaller, has only four-fifths the former number 
of valves and is simpler to maintain. A new display 
console is employed which is fitted with two 17-in 
c.r. tubes arranged one above the other for easier 


interpretation of the azimuth, elevation and range 
information shown on the tubes. , 

Pye exhibited their latest ILS equipment, which 
is now in production form, and Cossor demon- 
strated a new method, using a special form of radio 
“lens,” for cancelling the clutter on p.p.i. display 
tubes produced by heavy rain and storm clouds. 
The lens imparts a circular polarization to linearly 
polarized waves and is interposed between the horn 
and the aerial reflector. It was demonstrated in 
conjunction with their Type 21 airfield surveillance 
radar which operates on 10cm. With the Decca 
Type 424 radar the operator can now select any 
type of polarization from linear through elliptical 
to circular as a means of cancelling rain and snow 
clutter without affecting the echoes from the air- 
craft, other than rendering them visible whereas 
they would otherwise be lost in the clutter, 

The two rescue beacons, Ultra “Sarah” and 
Burndept “ Talbe,” for aircrews forced down in the 
sea, were shown with various modifications. The most 
interesting of these is a transistor-type h.t. supply 
unit for “Sarah” which functions on the ringing- 
choke principle and derives its primary power from 
a 12-volt Kalium battery. Germanium diodes serve 
as rectifiers. It is for beacon operation only (not 
radio telephony) and the efficiency is said to be 
over 80%. 


Display console of the 
Standard Telephones 
SLA3 precision ap- 
proach radar. 


Left : Redifon |4-range commun- 
ications receiver Type R145. Note 
the massive coil turret. 


Transistor ht. supply unit 
for Ultra ** Sarah"’ rescue 
beacon. 
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Marconi AD712 receiver 
withdrawn from its case 


WORLD OF 
WIRELESS 


Amateur Emergency Operation 


PHE LICENCE clause prohibiting British amateurs 
sending messages for a third party has been 
amended Although limited to communication 
“during disaster relief operations or during any 
exercise relating to such operations conducted by 
the British Red Cross Society”, it is a noteworthy 
move. It is, however, interesting to note that the 
lifting of the ban applies to all licensed radio 
amateurs and not only those linked with the Radio 
Amateur Emergency Network organized by the 
R.S.G.B., although the amendment has been made 
as a result of the efforts of that organization. 

It is stressed that the primary duty of R.A.E.N. 
in an emergency is to transmit information to the 
nearest centre linked with the G.P.O. telephone—not 
to usurp the G.P.O.’s function. 


Interference: More Recommendations 
ABOUT 80 delegates, representing 17 countries 
and five international organizations, attended the 
fifth plenary session of the International Special 
Committee on Radio Interference (C.I.S.P.R.) held 
in Brussels a few weeks ago under the chairmanship 
of O. W. Humphreys (director, G.E.C. Research 
Laboratories). The United Kingdom delegation 
was led by E. L. E. Pawley (B.B.C.) and consisted 
of 14 members drawn from the G.P.O., R.LC., 
B.E.A.M.A., LE.E., Electrical Research Association, 
Society of Motor Manufacturers and.Traders and 
the Radio Research Laboratory. The main con- 
siderations were (a) limits of interference and 
methods of control; (b) measurement of radio inter- 
ference; and (c) safety aspects of suppression 
techniques. 

It was recommended that the countries repre- 
sented should set (within the frequency bands 
quoted) the following limits to the interfering voltage 
at the terminal of appliances. 


150 OO ke 500—1,500uV 
200 ‘ 500—1,000nV 
$24 r §00—1,000nV 


C. J. V. LAWSON E. ALLARD 


(See ‘ Personalities *’) 


Organizational, Personal and 


Industrial Notes and News 


Mobile Radio Changes 


THE MAIN proposals in the Second Report of 
the Mobile Radio Committee*, which has been 
approved by the P.M.G., are narrower channelling 
and a revised sub-allocation plan. It is proposed 
that channels in the 165—173-Mc/s band should be 
reduced from 100 kc/s to 50 kc/s, as in the 71.5— 
88-Mc/s band. It is further recommended that the 
possibility of introducing 25-kc/s channelling in 
both bands should be examined. 

The factors, both technical and operational, 
affecting channel spacing for mobile radio users are 
examined in an article on page 481. 

* H.M.S.O., price }s 6d 


PERSONALITIES 

J. A. Smale, C.B.E., A.F.C., B.Sc., M.LE.E., engineer- 
in-chief of Cable and Wireless, Limited, since 1948, will 
be retiring in March. As, however, the deputy engineer- 
in-chief, W. J. Knight, M.B.E., will be retiring at the 
end of this year it has been necessary to appoint another 
deputy who will succeed Mr. Smale in April. The new 
deputy e¢.-in-c. is C. J. V. Lawson, M.I.E.E., aged 50, 
who since 1954 has been manager of the cable station 
and head of the school of telecommunication engineer- 
ing at Porthcurno, near Land’s End. He has had many 
years’ service overseas since joining the Eastern Tele- 
graph Company in 1923, and has been in charge of 
installation work at a number of wireless stations. Mr 
Smale has been with C. & W. since 1929, having 
previously been on the staff of the Marconi W.T, 
Company for ten years. Last year he became part- 
time chairman of the Cyprus Inland Telecommunica- 
tions Authority. 


Five appointments are announced by English Electric 
Valve Company: E. Allard, assistant to the general 
manager; J. Dain, chief of microwave research; and 
R. G. Roach, Dr. F. C. Thompson and W. E. Turk as 
managers respectively of the valve, radar tube and 
photoelectric divisions. E. Allard, B.Sc., A.M.1.E.E., 
who joined the company a year ago, was with Edison 
Swan during the war as a valve development engineer 
and later engineer in charge of a shadow factory. In 
1946 he joined Plessey and was with them as chief of 
physics research until 1951 when he went to the 
Ministry of Supply as engineer in charge of valve pro- 
duction. J. Dain, M.A., a Wrangler of St. John’s Col- 
lege, Cambridge, joined the Telecommunications 
Research Establishment in 1942 working on pulse modu- 
lators. In 1946 he transferred to the Atomic Energy 
Research Establishment. Mr. Dain joined the English 
Electric Valve Company in 1954 where he has been 
engaged in research on, and design of, special types of 
microwave tube. R. G. Roach, B.Sc., joined the com- 
pany in February, 1951, and has worked on the design 
and production of large transmitting valves. He was 
formerly in the valve division of Standard Telephones 
and Cables, which he joined in 1937. F. C. Thompson, 
Ph.D., A.M.LE.E., has been with the company for 
seventeen years. During the war he was seconded to 
T.R.E. where he worked on airborne radar, W. E. Turk, 
B.Sc., A.M.LE.E., joined the company in February, 
1953, having previously been in the E.M.I. Research 
Laboratories where he was concerned with the design 
and development of photoelectric devices including 
television pick-up tubes, 
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Dr. D. Gabor, F.R.S., Mullard Reader in Electronics 
at Imperial College, has been elected a member of 
the council of the Physical Society. Dr. Gabor has 
been working for some time on the development of a 
flat, thin, neckless television tube, on which he will 
deliver a lecture at the meeting of the Television Society 
on October 25th. 


F. R. W. Strafford, M.1.E.E., has resigned from 
Belling and Lee, where he has. served for many years 
as technical manager, to become a consulting radio and 
electronics engineer on his own account. He is well 
known to Wireless World readers for his many contribu- 
tions on aerials and interference suppression and has 
been intimately associated with the technical side of 
the industry for 33 years. His work has included 
domestic radio, telecommunications, radar and general 
applications of electronics. While at Belling-Lee, Mr. 
Strafford originated G9AED, the pilot transmitter for 
the L.T.A. stations. 


F. R. W. STRAFFORD B. H. DOUTHWAITE 


B. H. Douthwaite, A.M.I.E.E., rejoins Belling and 
Lee on October Ist as administrative head of the re- 
search and development activities of the company. He 
was previously with Belling-Lee from 1945-47 and was 
subsequently a divisional manager at the research 
laboratories of Elliott Bros. (London), Limited. During 
the war, as a member of the research staff of G.E.C., he 
was engaged on radio counter-measures. 


G. A. Briggs, managing director of Wharfedale Wire- 
less Works, Limited, is to address a New York meeting 
of the Audio Engineering Society on sound reproduc- 
tion in concert halls on September 28th. He will also 
be giving a lecture-demonstration in Carnegie Hall, 
New York, on October 3rd for which he will be joined 
by H. J. Leak. 

A. Whitaker, O.B.E., M.A., M.LE.E., F.Inst.P., has 
been appointed a director on the board of Siemens- 
Ediswan, Limited. He is director of engineering, cover- 
ing the Edison Swan interests of the company; his 
headquarters are at Cosmos Works, Brimsdown, 
Middlesex. Mr. Whitaker joined the Gramophone 
Company in 1927 to initiate a research department and 
subsequently took charge of product engineering for 
domestic appliances and cate de-ray tubes. Since 
leaving the Gramophone Company he has held various 
posts in industry. 


B. G. H. Rowley, M.A.(Oxon), A.M.I.E.E., Marconi’s 
new assistant commercial manager, joined the company 
in 1950 as their technical representative in the United 
States, returning to this country at the end of 1954 to 
become manager of the maritime division. Early in the 
war he was engaged on radar development at the Royal 
Naval Signal School. In 1942 he was attached to the 
United States Navy for radar liaison duties in the North 
Auantic, and was later appointed to the staff of the 
British Admiralty Delegation in Washington. 
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J. P. Wykes, A.M.I.E.E., formerly works manager at 
Marconi’s, Chelmsford, has been appointed manager of 
the company’s maritime division. He joined the Mar- 
coni International Marine Communication Company as 
a sea-going radio officer in 1918, and subsequently 
served in various capacities ashore. In 1934 he trans- 
ferred to the research and development staff of Mar- 
coni’s W.T. Company and was engaged on the design 
and development of marine equipment. He became 
manager a the crystal department in 1942 and four 
years later was appointed assistant engineer-in-chief in 
charge of test at the Chelmsford works, of which he 
became manager in 1949. 


OUR AUTHORS 


Harold J. Leak, who, with A. B. Sarkar, writes on 
electrostatic loudspeaker design in this issue, needs 
little introduction to audio engineers. He founded the 
company bearing his name in 1934. For five years 
prior to 1934 he worked as an installation engineer of 
motion picture equipment. Mr. Leak is leaving London 
on September 25th on a seven-week tour of countries 
in the Western Hemisphere in which his company has 
agents. Whilst in Brazil he plans to conclude an agree- 
ment with the Feigenson Company, of Sao Paulo, under 
which it will manufecture Leak products under licence. 


A. B. Sarkar, co-author of the article on page 486, 
joined H. J. Leak and Company for research on sound 
reproduction problems about a year ago, prior to which 
he was with Standard Telephones and Cables. Mr. 
Sarkar, who is 28, received an M.Sc. degree from 
London University for a thesis on measurement of 
acoustic impedance which he wrote following research 
in the physics department of Chelsea Polytechnic. 


J. R. Humphreys, who discusses on page 481 the 
question of reduced band-width for mobile radio, has 
been with the Pye organization since 1948. He has 
been with Pye Telecommunications, of which he was 
appointed chief engineer in January, since 1950. For 
the past three years he has worked on the design and 
development of v.h.f. mobile equipment. Mr, Humph 
reys entered the radio industry in 1938 at the age of 
sixteen as a junior technical assistant at Marconi’s, 
Chelmsford. From 1946 until he joined Pye he was 
senior design engineer with Denco, of Clacton 


Lawrence W. Johnson, author of the article on f.m. 
receiver design, is a development engineer in the labora 
tory of the Hewlett-Packard Company, Inc., of Palo 
Alto, California, which he joined earlier this year, and 
is at — concerned with the development of oscil- 
a He obtained a B.S. degree in physics and 

's. ‘degree in electronic engineering from the Car 
a Institute of Technology, Pittsburgh. From 1948 
until 1953 he was tesearch assistant at the Institute's 
Nuclear Research Centre, where he was concerned with 
instrumentation for nuclear research, including the 
design of the f.m. oscillator for a 400-meV syncro- 
cyclotron, 


OBITUARY 
M. Wright, 


George C.B.E., B.Eng., M.LE.E., 
engineer-in-chief of Marconi’s Wireless Telegraph 
Company until his retirement in 1954, died on August 
26th in his sixty-sixth year. After obtaining his B.Eng 
degree at Sheffield University he joined the Marconi 
Company’s research department in 1912 where he 
assisted C. S. Franklin, pioneer of the beam system, 
and Captain H. J. Round, of valve fame. After 
service in the first World War, when he was closel 
associated with the establishment of the naval df. 
network, he returned to the company’s research 
department, of which he subsequently became head 
During the last war he was seconded to the 
Admiralty and became chief scientist at the Admiralty 
Research Establishment Mr. Wright returned to 
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Marco engincer-in ef in 1946 He 
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autnor ol ie al nm 


Ferguson, B.Sc.(Eng.), A.C.G.I., Grad.I.E.E.., 
I f the design of a 20-watt high- 
peared in our May and June 
y in August at the age of 
n Mullard’s valve measure 
oratory since 1949 where he 

ith the measurement of power 

latterly had concentrated 
fier n. During the latter part of the war 
he w 1 the Royal Navy, having previously been at 
the National Physical Laboratory’s Radio Division, 
Slough 1942 to 1944 


W. MacLanachan, who was well known in the radio 
istry as a technical writer, died at the end of August 
‘Ma who v xty, was for some years technical 
advi 1 n radio and television matters 
His box ighter ” described his experiences in 
f nt war he served for 
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IN BRIEF 


Broadcast receiving licences current in the United 
Cingdom f end of July totalled 14,361,465, in 
elevision and 307,294 for car 

icences increased by 57,490 


Limited, has been formed as a non 
to assume responsibility for 
Great Britain.” The original 
onsisting of representatives of 
audio manufacturers will continue to serve as mem 
bers his company on a purely voluntary basis.” 
Enquiri regarding the 1957 Audio Fair (Waldorf 
Hotel, April 12th-15t should be sent to the company 
at 21, Old Buildings, Lincoln’s Inn, London, W.C.2 


profit-making company 
future: Audio Fairs 
Organizing Committee 


Restoring “ Top.” 
the B.B.A ut the 
uppel 


Che filters recently installed by 
Wrotham v.h.f. station to restrict 
modulation frequencies to 10 kc/s have now 
removed. See our Editorial, August issue 


London Television Power.—We 
that both tl i d and Croydon I.T.A 
had in whereas, in 
creased e.r.p y from Croydon was not finally 
introduced until ‘ptemb 8th [wo days later the 

of th tation at Crystal Palace was also 
was made possible by the 
at a height of 400 feet on 


been 


month 
Stations 
fact, the in 


stated last 


powe! 


nstaliation of a 


the support ma 


LT.A. Station.—W ork 

transmitter building at the site for 
at Blackhill, Lanarkshire he 
mast an ri array will be 


As might be expected, a television manufacturer was 
the first in this country to use closed-circuit television 
on a large national sales conference, Exist 
ing television links between London, Birmingham, Man- 
Glasgow, Bristol and Dorking were used by 
Pye for thei August 


Scottish has begun on the 
the L.T.A. station 
transmitting equipment, 


supplied by Marconi’s 


scale for a 


chester, 


conference in 


“Too Old At—?”—lIn this article on age and hearing 
in the September issue, page 439, the curve in Fig. 2 
labelled 9 should be 19.” 


“Cascode A.F. Amplifier."—In the first equation 
under Fig. 2, page 284, of the June issue, the last term 
on the right-hand side should be -E,, to agree with the 
second equation, which correct. The designation of 
V5 in the list of p hould be 5T4 (not 574 A 
British equivalent American rectifier is the 
Brimar 5U4 
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PUBLICATION DATE 


Owing to a temporary rearrangement of our 

printing schedule the publication date of the 

November issue of Wireless World will be 
advanced to October |é6th. 


Hearing Aid Show.—Twenty-five manufacturers of 
hearing aids, associated equipment, components and 
accessories are participating in a one-day exhibition and 
convention organized by the Society of Hearing Aid 
Audiologists. It will be held on October 6th (10.30 a.m. 
to 12.30 p.m. and 2.15 to 3.15 p.m.) in the Park Lane 
Hotel, Piccadilly, London, W.1. Details are obtainable 
from W. A. Cullen, 31, Highfield Avenue, Pinner, 
Middlesex 

Pulse Techniques.—A course of twenty-three lecture 
and a 12-week laboratory course under the general head 
ing of pulse techniques, are being conducted by the 
Borough Polytechnic, Borough Road, London, S.E.1 
The main course is on Monday evenings (beginning 
October 15th) and the laboratory course on Monday 
afternoons or Thursday evenings (beginning October 
22nd). The fees are, respectively, £2 10s and £1 


A series of short lecture-demonstrations 
various aspects of control engineering—industrial in 
strumentation, automatic process control and servo 
mechanisms—will be given at the Battersea Polytechnic, 
London, S.W.11, during the new session. The Poly 
technic also provides a one-year evening course on 
linear servomech anisms which commences on 
October 3rd 


Among the advanced 
mechanical engineering listed in a 
the Manchester and District Advisory Council for 
Further Education are an eight-lecture course on 
transistor circuit techniques and a nine-lecture course 
on sound recording and reproduction. Both courses 
will be held at the Manchester College of Science and 
Technology, the first on Tuesday evenings, commencing 
October 16th, and the second on Mondays, commencing 
January 7th. Fees 30s per course 

Evening courses on transistors, servomec 
pulse techniques, radar and computers 
eight to twenty-four lectures—have been arranged for 
the new session by the Technical College, Beaconsfield 
Road, Southall, Middlesex A 
television will begin in January 

Dr. G. N. Patchett, head of the department of ele« 
trical engineering at the Bradford Technical College, 
has sent us details of part-time day and evening course 
in radio and allied subjects provided at the college 
They include courses for the Higher National Certifi 
cate and professional qualifications in electrical, elec 
tronic, radio and television engineering and courses in 
radio and television servicing 


covering 


lectures in electrical and 


booklet issued by 


hanisms, 


varying from 


course on colour 


Those concerned with the psycho-acoustic problems 
involved in teaching deaf children to talk will be inter 
ested in a speech training hearing-aid amplifier intro 
duced by Amplivox. The unit is a_ three-stage 
amplifier embodying volume compression. 


FROM ABROAD 
Audio in the U.S.—The 


of the Audio Engineering 


annual 
which 


convention 
now has a 


eighth 
Socie 7 
membership of nearly 2,000, will be held in New York 


from September 26th to 29th in conjunction with the 
High Fidelity Show (September 27th to 30th) sponsored 
by the Institute of High Fidelity Manufacturers. Both 
functions will be held in the New York Trade Show 
Building. It is understood that the Audio Fair fixed 
for October 4th to 7th in the Hotel New Yorker has 
been cancelled 

WIRELESS 
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Broadcasting in India.—India’s second five-year plan 
provides for expenditure of Rs.90M on broadcasting, 
including the installation of four new 100-kW trans- 
mitters at Delhi and 50-kW transmitters at Bombay, 
Calcutta and Madras. Provision is also made for spend- 
ing Rs.4M on an experimental television service. 

South African Broadcasting.—Later this year the new 
short-wave broadcasting centre of the South African 
Broadcasting Corporation at Paradys, near Bloemfontein, 
in the Orange Free State, will be officially brought into 
service. Marconi’s have supplied nine 20-kW trans- 
mitters for the centre which is already in partial 
Operation, 

A sixty-foot diameter paraboloid, accurate to about 
3/16ths of an inch, has been built by Bell Telephone 
Laboratories at Holmdel, New Jersey, for the study of 
scatter propagation. The 5}-ton paraboloid is intended 
for use at 460 and 4,000 Mc/s at which it has a gain of 
37 and 54.6dB respectively. it has also been tested 
at 9,400 Mc/s at which the gain was 61.1 dB. 


BUSINESS NOTES 

The Ministry of Supply has ordered from Marconi’s 
a considerable quantity of equipment for ionospheric 
scatter transmission and reception. Some of the equip- 
ment, which is designed to operate in the 35-55 Mc/s 
band, will be used to establish a communications system 
between the United Kingdom and Malta, which will 
eventually be extended to Cyprus and the Middle East. 
Marconi’s are undertaking the complete installation of 
the first section of the system. The company has also 
supplied a transmitter to the Admiralty. This has been 
set up in Gibraltar for experimental work on ionospheric 
scatter between the Rock and this country. 
_ Anglo-American Company.—Ketay Limited has been 
formed jointly by the Plessey Company, of Ilford, and 


Norden-Ketay Corporation, of New York, to manu- 


facture data transmission units. These include synchros, 
servo motors, computing synchros and tachometer 
generators. The new company’s offices are at Eddes 
‘louse, Eastern Avenue, West Romford, Essex. 

Elliott-Swartwout Agreement.—Elliott Brothers (Lon- 
don), Limited, have concluded a licence and technical 
agreement with the Swartwout Company, of Cleveland, 
Ohio, by which they become the manufacturing licensees 
and sole agents in the British Commonwealth (except 
Canada) and Europe for the complete Swartwout range 
of electronic control equipment. 

G.E.C. Laborator‘es.—Three laboratories of the 
General Electric Company, Limited, at Stanmore 
Middlesex), Allesley (Coventry) and Salisbury (South 
Australia) have been renamed under a group title of 
Applied Electronics Laboratories. This change does 
not affect the Research Laboratories at Wembley. 

Alma Components, Limited, was recently formed with 
premises at 165, Ossulston Street, Euston, London, 
N.W.1 (Tel.: Euston 2977) to manufacture precision 
wirewound fixed resistors. The maximum resistances 
in each of the three wattage ratings (4, § and 1 watt) 
are respectively 600 kQ, 800 kQ and 2M?2). 

A feature of the radio equipment installed by 
Marconi’s in the new 20,527-ton troopship Nevasa is 
the sound amplifying system. A total power of 420 
watts is available to feed 214 loudspeakers. An aerial 
distribution system enabling 75 receiver points to be 
fed from a single aerial has also been fitted. 

The laboratories and production departments of 
Fortiphone, Limited, manufacturers of hearing aids and 
miniature components. are now at the company’s new 
head office at 92, Middlesex Street, London, E.1. (Tel 
Bishopsgate 0871.) A West End showroom and retail 
sales office for hearing aids is being maintained at 247 
Regent Street, London, W.1. (Tel.: Langham 3773.) 

Craven Electronic Instrument Company, of Bradford 
will in furure be known as Craven Electronics, Limited 
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G. V. Planer, Limited, consultants with laboratories 
for research, development and experimental production 
of electronic components and materials, have moved to 
new premises at Windmill Road, Sunbury-on-Thames, 
Middlesex. (Tel.: Sunbury-on-Thames 2266.) 


Multicore Solders (Australia) Pty., Ltd., formed just 
over a year ago as a sales organization, has acquired a 
factory at Alexandria, Sydney, where Ersin Multicore 
solder will be manufactured. 

Ke'vin and Hughes (Marine), Limited, have opened 
a depot at 4, Central Road, Docks, Southampton. 


The head office, sales and service departments of 
Runbaken Electrical Products are now at 45, Oxford 
Road, Manchester 1. 

Standard Telephones and Cables have established a 
regional office at Coronation House, 69/71, Market 
Street, Manchester 1. 


EXPORT NEWS 

A mobile display of Garrard record changers an 
players has been touring the Continent giving demon- 
strations at various centres including exhibitions in 
Brussels, Leipzig, Vienna and Strasbourg. 


Thirty-four member firms of the Scientific Instru 
ment Manufacturers’ Association participated in a dis- 
play of instruments at the St. Eriks Fair held in Stock- 
holm from September Ist to 16th. 


Televis‘on Receivers.—Seng Guan Hong Co., of 
854/62 Talad Noi, New Road, Bangkok, are interested 
in securing the agency of a United Kingdom manu 
facturer of television receivers. Thailand has adopted 
the C.C.LR. 625-line standard. 


Tape Recorders.—A report on trade in Cyrenaica, 
Libya, states that there is a market for a small British 
tape recorder. The cheapest British equipment on sale 
at present costs about £70 c.i.f., whereas Italian tape 
recorders can be obtained for £27 c.if. 


Record Changers.—K. F. Moseley, sales director of 
Birmingham Sound Reproducers, makers of the 
Monarch record changer, has been on a tour of the 
U.S.A. and Canada, during which he visited the new 
Broadway, New York, premises of the Discus Corpora 
tion (the B.S.R. sales and service office in America) 
Shipments to the States of Monarch record changers 
are now considerably in excess of the 4,500 units dis 
patched weekly at the beginning of this year 


MON TOR for use 
at the B.B.C 's fre- 
quency- modulation 
stations. Set up for 
operation on the 
three frequencies 
used at each sta- 
tion these monitors 
built by Marconi 
Instruments,  pro- 
vide for the meas- 
urement of carrier 
frequency drift, 
mean deviation, 
harmon ¢ distortion 
at 60 cis, | ke/s 
and 10 ke/s, and 
f.m. and a.m. noise 


Trends in Vision and Sound Broadcast Receivers — and Some Highlights 


TELEVISION RECEIVERS 


IT has been evident for some years that the trend 
of development in television receivers is towards 
a high degree of standardization between the pro- 
ducts of different manufacturers. By this is meant 
a standardization of the kind of circuitry and not 
of mechanical form or external appearance. In this, 
television is merely following in the footsteps of 
sound broadcast receivers. 

This uniformity of circuitry is not a result of the 
efforts of any standardization committee, but is a 
natural result of the fact that there is technically 
a best way of achieving a required performance 
Sometimes there are equally good technical alterna 
tives, of course, but then one is usually cheaper tha 
another and the laws of economics dictate the 
choice 

Complete identity of circuitry is not, of course, 
obtained. Probably no two receivers by different 
makers have exactly the same circuit, but the 
differences are more in biasing and decoupling 
arrangements than in the main general form of the 
circuits. In one thing, however, there is virtually 
complete standardization, and tha: is in picture sizes. 
This has been brought about by the c.r. tube manu- 
facturers, who have adopted the range of 9-, 12-, 14-, 
17- and 21-inch sizes, the dimensions referring to 
the screen diagonal or diameter. Of these, only 
the three largest sizes:are in common use, the 9- and 
12-inch tubes being normally reserved for portable 
apparatus. At the present time, the 17-inch tube 
appears to be the most popular, but there are still 
plenty of 14-inch and nearly all set makers are pro- 
ducing 21-inch models 

The effect of tube size upon the circuitry is very 
small. It actually affects only the timebases and 
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e.h.t. supplies. Because of the large deflection angle 
and higher final-anode voltage a large tube needs 
more defiection power than a small one. In the 
main this is offset by the use of deflector coils and 
transformers of higher efficiency, and the net result 
is that there are negligible circuit differences. 

It is now possible to attempt a general description 
of a television receiver which will apply with re- 
markable accuracy to the vast majority of modern 
sets. The general practice is to include a tuner 
covering Bands I and III which has a double-triode 
cascode r.f. amplifier and a triode-pentode frequency 
changer. There is a single-tuned input circuit 
coupling the aerial feeder to the grid of the r.f. stage, 
the first triode of which is neutralized by a capacit- 

nee bridge circuit. A coupled pair of circuits is 
ed between the r.f. stage and the pentode mixer, 
ind the oscillator is of the Colpitts form. 

Four tuned circuits thus require alteration for 
Station selection. There are three alternative 
methods of doing this. The usual one is the turret 
tuner, but the so-called incremental-inductance 
method with switch selection is still employed by 
a number of firms. Bush also retain the method 
by which a set of Band I and a set of Band III 
coils have their cores ganged to provide continuous 
tuning over the bands, but are provided with a cam- 
controlled mechanism and an automatic change-over 
switch, so that the user still has a multi-position 
selector control as in the other systems. 

The standard intermediate frequencies of 34.65 
Mc/s for vision and 38.15 Mc/s for sound are now 
used by nearly everyone. Coupled pairs of circuits 
are usual for the intervalve couplings of both sound 
and vision amplifiers, with three stages on vision 
and two on sound. Some makers, however, manage 
with a stage less, but there is a tendency for these 
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to market also sets with the greater number of 
stages under the designation of fringe-area models. 
Such models may well have also otner differences, 
such as flywheel sync. 

Trap circuits are invariably included for the re- 
jection of the sound channel, and one trap is often 
employed also to minimize any possibility of inter- 
ference from the adjacent sound channel. 

The detector is invariably a diode, either valve 
or crystal. Some variation exists in the video stage. 
The conventional single pentode stage is still used 
by many people but more and more are adding a 
triode cathode-follower after it. When this is done 
a single triode-pentode is 


In the following pages the technical staff 
of ‘Wireless World’’ reports on tendencies 
in design in those branches of radio most 
fully represented at the National Radio 
Exhibition. As this review shows, television 
receivers have this year come much nearer 
to standardization in basic circuitry. 
Transistors appear for the first time in 
portable broadcast receivers and are widely 
used in sound reproducing equipment 


follower has such a low input capacitance that when 
it is used the coupling resistance of the pentode 
stage can be so increased that the pentode stage gain 
is increased by more than the loss in the cathode- 
follower, 

The video signal is normally fed to the cathode 
of the c.r. tube and to a sync separator which usually 
comprises a pentode, but is sometimes a triode, 
acting as a slicer. An ignition-interference limiter 
is invariably included. Generally, this is a biased 
diode across the video output, but sometimes it is 
put across the detector output. Sometimes, too, it 
is rather more elaborate and is known as a black- 


generally employed for 
the two stages, as shown 
in Fig. 1, where the video 
amplifier V, is directly 
coupled to the cathode- 
follower V,. There are 
two reasons for the use of 
the cathode-follower. One 
is to obtain a lower output 
impedance, for this assists 
certain forms of automatic 
gain control circuit. The 
other is to increase the 
video gain. This seems a 
little odd at first sight, for 
since the cathode-follower 
gives a voltage gain of less 
than unity, it would seem 
that its inclusion would 
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reduce the total video gain. 
However, the  cathode- 


Vide> circuit of Ekco 
1983 showing also the gated 
a.g.c. system and black 
spotter. 
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Fig. 2. H.M.V. receivers have 
a pentode video stage V, with 
a triode black-spotter Vg. 


Ekco) a Metrosil voltage- 
stabilizing element is added 
to the eht — circuit. 
Linearity control is gener- 
ally by means of a small 
coil having a core which is 
controllably saturated by a 
small permanent magnet. 
Width control is usually 
by a coil having a movable 
ferrite core. 

The output stage is 
driven by either a blocking 
oscillator or a multu- 
vibrator; in a few cases, 
the output stage itself 
forms a part of the multi- 


spotter or noise inverter It is then usually a 
cathode-input triode connecting the video output to 
the tube grid. It is biased off over the video range 
of signals, but comes into operation on noise of 
greater amplitude than peak white and then pro- 
vides on the grid a noise signal in the same phase 
as that applied in the normal way to the cathode 
The two signals on grid and cathode thus tend to 
cancel in their effect on the tube 

Fig 1 and 2 both show this type of black- 
spotter—in Fig. 1 fed from a cathode-follower and 
in Fig. 2 from the video stage itself. In the latter 
the complete video signal is fed through the con- 
trast control to the cathode of the c.r. tube in more 
or less the usual way. It is also fed to the cathode 
of V., which is biased by R, so that it is non- 
conductive over the whole range of normal varia- 
tions of the waveform. The signal is increasingly 
negative for increasing whiteness and a noise peak 
beyond peak white pulls down the cathode of V 
sufficiently for it to conduct. An amplified noise 
pulse then appears on the anode in the same phase 
and is applied to the tube grid to nullify or overcome 
the noise pulse applied in the same phase to the tube 
cathode. Although some of the details of the circuit 
are different, the black-spotter V, of Fig. 1 operates 
in much the same manner. 

The form of contrast control in Fig. 2 is an 
unusual one. The video-stage coupling resistor is 
R, and the required fraction of the voltage at this 
point is taken off the potentiometer R, to the c.r. 
tube. The “earthy” end of R, is returned to a 
point on the potential-divider chain R,, R, to remove 
the standing voltage and so permit R, to be of low 
resistance without drawing excessive current. 

Time-bases circuits have a somewhat less stan- 
dardized appearance than elsewhere, but not very 
much. For the line scan there is invariably a pen- 
tode or beam tetrode output stage which is nearly 
always coupled to the deflector coils by an auto- 
transformer. A few people use the so-called direct- 
drive circuit; for example, Bush. The e.h.t. is a 
by-product of the flyback and is obtained from an 
over-wind on the transformer, a half-wave ther- 
mionic rectifier being used. In a few sets (e.g., 
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vibrator. Last year there 

seemed to be a definite 
trend towards the use of flywheel sync, although the 
simpler direct-locking method was still quite widely 
used, This year the position is much the same, but 
one could hardly now call it a trend towards flywheel 
sync; the proportions of sets using the two methods 
appear to be much the same. There is, in fact, a feel- 
ing in some quarters that direct locking is to be pre- 
ferred when interference is not such as to render 


flywheel sync a necessity. Murphy, for instance, use 
direct locking in all their ordinary models and include 


flywheel sync only in the fringe area types. In the 
frame sync circuits, considerable minor variations 
still exist. In the main, however, the waveform 
generator is a blocking oscillator or multivibrator, 
with a pentode output stage. For linearity, the 
well-known feedback circuit is still a favourite. 

On sound, a diode detector and a simple, but 
effective, diode ignition-interference limiter are 
always used. A pentode output stage, often pre- 
ceded by a triode a.f. amplifier, is employed. A.G.C. 
on the sound channel is obtained in a conventional 
manner. On vision, however, a.g.c. is a good deal 
more complex and there is no great uniformity of 
methods. It is not always included at all, of course, 
but when it is the mean level system still has its 
adherems. In this the grid voltage of the sync 
separator is smoothed and applied via a delay diode 
to one or more Lf. stages and to the r.f. stage. This 
is the simplest arrangement, but it is one in which 
the mean brightness of the picture is necessarily 
affected by the control, for the a.g.c. voltage depends 
on the mean brightness as well as upon signal 
strength per se. 

Gated a.g.c. systems, in which the signal is 
sampled during the back porch, are free from this 
effect. The level of signal during the back porch 
is independent of the mean brightness of the picture. 
Such systems are a good deal more complicated for 
they require the production of a gating pulse at some 
time during the back porch. This is usually 
developed from the pulse which occurs in the line 
timebase during line flyback, and quite often a 
simple RC network will provide the requisite delay. 
The methods used, however, vary a good deal. One 
is illustrated in Fig. 1. The diode V, is normally 
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non-conductive but is rendered conductive during 
the back porch by a pulse which is derived from 
a tap on the output auto-transformer of the line 
timebase. The capacitor C then becomes charged 
to a value dependent upon the various voltages in- 
volved of which only the back-porch signal level is 
a variable; the total charge thus varies according 
to the black level of the signal and so to signal 
strength. The voltage across C is applied through 
the delay diode V, to the a.g.c. line. The diode also 
prevents any possibility of the a.g.c. line becoming 
positive. 

Power supplies are almost invariably of the a.c./ 
d.c. type with series heaters, while the h.t. is derived 
through a half-wave rectifier, either valve or metal. 
Auxiliary supplies are few, for the electromagnetic 
focus coil vanished some years ago. However, the 
permanent magnet focus unit is now showing signs 
of disappearing also. Some of the new c.r. tubes 
have electrostatic focus. The voltages needed are 
fairly low and can be obtained from the h.t. supply 
or, when this is too low, from an extra rectifier 
connected to a tapping on the line-scan transformer 

Electrostatic focus means that the focus control 
can once again be conveniently placed instead of 
being an inaccessible lever projecting through the 
back of the cabinet. However, this does not mean 
that it is always so fitted; there is a tendency to 
operate under fixed focus conditions or, if not this, 
to regard it as a pre-set and not a user control. 

Remote control for television sets is coming some- 
what to the fore. Ekco have a remote-control unit 
for some models which contains contrast and volume 


|. Pye portable with a 14-inch tube. 


panel and the lower the component side. 
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controls. It is connected by a multi-core cable and 
the connector plugs into the set. Philco have a 
more elaborate arrangement in which a pecking 
motor is used to operate the turret tuner so that 
station selection can also be effected remotely. 

It was evident last year that manufacturers were 
not slow to realize that the television set lends itself 
to Band II f.m. reception and quite a few models 
with provision for this were shown. This year there 
are, if anything, more of them. In such sets, Band 
II coils are fitted to the turret tuner and the sound 
if. amplifier is arranged to feed a discriminator and 
ratio detector. Some switching is involved in the 
audio circuits, but mainly in the power supply, since 
the tube and vision circuits are put out of action on 
Band II. This switching is mechanically linked to 
the turret. 

Although the combination of Band II sound with 
the television receiver seems fairly popular the inclu- 
sion of a medium and long-wave receiver with it 
has never been common and of recent years such 
models have become very rare. A new one this 
year is produced by Pye and includes also a record- 
player and four loudspeakers. 

In the bigger television sets, like this one, there is 
certainly a tendency to improve the sound side. 
The H.M.V. 1847 table model with a 21-inch tube, 
for example, has two loudspeakers of which one is 
a high-frequency tweeter. A very unusual point is 
that provision is made for fitting the bass speaker 
on either side of the cabinet so that it may be placed 
on the better side from the point of view of room 
acoustics. 


2. Spencer-West portable. A 9-inch tube is used and the controls are on the side. 
3. One of the panels in the Pam printed circuit television receiver. 


The upper view shows the “ connection" side of the 
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Last vear a new trend in television appeared; th« 
portable set. Ekco produced a 9-inch tube model 
with a vibrator h.t. supply and Murphy a 12-inch 
with a.c. supply; both are continued this year. There 
are now several newcomers. Pye have one with a 
14-inch tube for mains only Spencer-West 
a 9-inch tube model 

It is characteristic of these portable models that 
they have no true cabinet, but light cases of purely 
functional character They are, however, of ex- 
tremely attractive appearance 
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TELEVISION AERIALS 


A FEW new television aerials made an appearance 
this year but the general impression given by close 
examination of the exhibits in this category was 
that most aerial makers have been busy consolidat 
ing the position created last year Then, the 
approach of commercial television brought about a 
spate of dual-band and Band-III aerials, all of which 
had had to be designed before actual transmissions 
commenced; Band III was unmapped territory so 
far as television was concerned in this country 

A year’s shown that very few 
change the design of these aerials has been 
sary Mostly they concern the mechanical 
design rather than the electrical, as, for example, 
the practice of assembling aerials in the factory in 
way that they can be sent out with all 
elements correctly assembled, but with the aerial 
collapsed rather like an umbrella. This simplifies 
the work of erection as the assembly merely consists 
of opening out the aerial and possibly tightening a 
few wing nuts In some cases even this is not 
necessary. Generally a locating clip or pin, as used 
on the Belling-Lee collapsible Band-III aerials, is 
used to ensure that the elements take up their 
correct positions and do not become displaced under 
the stress of vibration after erection. The collap 
sible technique is not restricted to the smaller 
Band-III aerials, but is adopted also for some of 
the dual-band models made by Aerialite, Anti 
ference, Labgear and Telcrection. 


experience has 


neces 


such a 


There is a tendency to replace seamless, drawn 


tube by rolled tube for aerial elements, it being said 
that the rolled variety is tougher than the drawn 
and less liable to fracture in high winds. Wolsey 
have gone over to rolled stainless steel tube for 
their elements, but retain aluminium for cross-arms 
and the supporting pole. In all cases where rolled 
tube is used for the elements drawn tube seems to 
be retained for cross-arms and supporting poles. 

As rolled tube is not watertight, its adoption has 
led to a re-design, in some cases, of the centre 
insulator on the aerial in order to prevent water 
getting into the cable compartment via the aerial rods. 
his might not have any serious consequences when 
solid dielectric cable is fitted, apart from the general 
undesirableness of dampness anywhere in electrical 
circuits, but it can be quite disastrous with semi-air 
spaced cables, used extensively on Band-III aerials 
and often on Band-I models in fringe areas. 

Of the new developments an interesting one is 
the Telerection “ phase-corrected ” dual-band aerial. 
The one shown had two Band-I dipoles combined 
with the reflector and director elements of two 
Band-III Yagis. The Band-I dipoles function also 
is the driven elements (to use a transmitting term 
for easier explanation) on Band III and the com- 
plete acrial behaves as a broadside array on both 
bands. The “delta” matching system, for which 
this firm is noted, is employed, and, owing to the 
proportioning of the number of the elements, the 
matching holds good on both bands. 

The unique feature of this aerial is. that the 
Band-I dipoles are broken up into three collinear 
half-wave Band-III sections by what appear to be 
insulators, but which are actually housings for small 
LC circuits resonating in Band III. These confine 
the out-of-phase r.f. currents along the long dipoles 
when used on Band III to these non-radiating parts 
of the system and each thus behaves as three 


(Continued on page 473) 


Belling-Lee collapsible Band-i!! aerial 
embodying a locating device for the 
elements 


Left: Telerection ‘Double Delta Four 
combined aerial ‘howing phas ng sec- 
tions inserted in the Band-: dipoles. 


Wrretess Worip, Octoser 1956 


OCTOBER, 


1956 


ynicall ons 
Mmdustt Y 


The special Trustworthy high quality valves have been 
designed to give maximum efficiency with reliability 
-most valuable in equipment required to operate 
for lengthy periods unattended. Primarily established 
to meet Service requirements, the Trustworthy 
techniques, including shock and vibration tests, have 
been extended to include many commercial types. 
The accompanying table shows the range of indus- 
trial ‘“*T "’ valves. These can also be supplied with 
flying lead, or flying lead valve assemblies for chassis 
mounting, the information on which can be obtained 
on application. 


Most types are available within a reasonable period. 
In many instances additional types can be made 
available for special applications. 


Wiretess Worip 


m™~ < wr - 


2. @2 Raw. 


STWORKTHY safeguard 


INDUSTRIAL ¥ RANGE 


1) Code 


5726 
6058 
6516 


Equivalent 
Commercia! 
Type Code 


25SN7GT 
5OCcs 


Function 


Double Diode Shore Bulb 
Double Diode 

Power Pentode 

High Slope &.F. Pentode 
Double Diode Triode 
Vari Mu BF. Penctode 
Heprode Mixer 

Low Noise A.F. Pentode 
Output Beam Tetrode 
Video Output Pentode 
Triode Amplifier 

Low Mu Doub.e Triede 
Full Wave Rectifier 

Vari Mu R.F. Pentode 
High Slope Double Triode 
Low Mu Double Triode 
High Mu Double Triode 
Special Purpose Double Triode 
V.H.F. Beam Tetrode 
Hall Wave Rectifier 

Half Wave Rectifier 
Output Beam Tetrode 
Output Beam Tetrode 
Low Mu Double Triode 
Output Beam Tetrode 
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About these CHI heads... 


11 Carr Street, 
Cougee, 
Sydney, 
Australia. 


De Sirs, 
= . ae track witn ease all present day , Over to you, 


records". So reads your ad. for the new Hi-g mR 
Heads. "We will soon see about that", I said. 

The first test for this new L.P. Head was Mr. Davidson 
Decca’s Brahms Fourth - always very difficult 
to handle I found on the old head. The shock 
I received was enough to put me to bed for a 
month -where was all that distortion? Where 
was all that groove jumping? Having recovered 
my strength and secretly suspecting it was 
just a fluke, I tried the Swan Lake-also 
another jumper-and then in a determined 
effort to prove you wrong, on went the 
Symphonie Fantastique and Rite of Spring. 


At this stage the neighbours and family 
were seriously alarmed at sundry cries issuing 
from my room-they need not have worried - 
they were cries of pure joy. I had seriously 
considered installing expensive magnetic 
Pick-ups - of which I knewvery little - but this ... that is what Mr. Davidson 
will obviously be quite pointless now. , 

re oe ae P has written — and we didn’t go 

‘-~will track with ease all present day to Australia to prompt him! 
records" to which I say, “blessed be the His letter doh ons 
name of Acos Hi-g”" ; ae ep wast many 
others have expressed. It really 
Yours with relief, does pay to use ACOS Hi-g 
(Sgd.) Cliff Davidson. Pick-ups— both from the point 
of view of reproduction and of 


longer record life. 


FREE The subject of Hi-g cannot be adequately explained in an 
advertisement, so we have produced an interesting booklet —“ The ABC 
of Hi-g"’, May we send you a copy? 


aud pe well ahewul 
o 


ACOS devices are protected by patents, patent applications 


and registered designs in Great Britain and abroad. 


COSMOCORD LTD., Eleanor Cross Road, Waltham Cross, Herts. 
Telephone : Waitham Cross 5206 


collinear half-wave dipoles operated in phase. The 
principle of operation is similar to that of some of 
the American wide-band television aerials, but in 
those the makers use either folded or open stubs 
resonating in their “high” band. The principle 
was explained in “ Wide-Band Television Aerials” 
in Wireless World of June, 1956. 

Without these “ phase correctors,” as Telerection 
call them, the vertical polar diagram on Band III 
would have two principal lobes, one above and one 
below the horizontal, with very poor response at the 
normal angles of reception. The phase correctors 
cause the two lobes to merge .into one. 

The addition of reflectors and directors for Band 
III reinforces the forward gain and cancels all or 
most of the back responses. As shown, with only 
two Band-I phase-corrected dipoles, the aerial is 
bi-directional on Band I and uni-directional on 
Band III, but with the addition of Band-I reflectors 
the array would be uni-directional on both bands. 

Another new aerial of unorthodox construction 
was shown by Labgear. It is described as the 
“ Bi-Square ” and lends itself admirably for erection 
in a loft, as the space occupied is much less than 
that of an aerial of more orthodox construction and 
equivalent gain. Basically it consists of two full- 
wave dipoles each bent to form a square and 
mounted about A/4 apart. The front one, to which 
is connected the feeder (75{), is the “live,” or 
driven, element and the other behaves as a parasitic 
reflector and occupies the rear position (in relation 
to the station being received). In order for the rear 


element to function as a reflector it must be made 
slightly longer, physically, than the driven element 
and this is achieved by inserting folded stubs in the 


centre of each half-wave section. 

With the aerial rotated so that the “insulators ” 
(the only real insulator is where the feeder is con- 
nected) are in the vertical sides, the aerial responds 
to vertically polarized waves and if turned through 
90" so that the insulators are in top and bottom 
sides the polarization then becomes horizontal. As 
implied by the mention of a reflector, the aerial is 
uni-directional and this is at right-angles to the 
plane of the “loops.” The elements may be referred 
to as loops as the reflector, for example, is con- 
tinuous electrically, while the only discontinuity in 
the “live” element is at the feeder connection. 

The “ Bi-Square” is for use on Band I and is said 
to give a gain of 12 dB compared with a plain dipole. 
For Channel I the overall size is approximately 5 ft 
square and 4ft from back tc front, so the earlier 
statement that it is well suited for loft mounting 
is quite justified. For other Band-I channels the 
aerial will be smaller; a separate model is supplied 
for each. It is claimed that when erected in a loft, 
and despite the reduction in efficiency usually 
encountered under these conditions, its performance 
is comparable to that of a 3- or 4-element outdoor 
acrial and good reception can generally be provided 
out to 50 or 60 miles from a high-power television 
station. The aerial can be used, of course, out of 
doors, when it should be equivalent to a 7- or 
8-element Yagi, or to two 3- or 4-element Yagis 
in broadside, so far as gain is concerned. 

A novel dual-band aerial, also of unorthodox 
design, is the new J-Beam “Hornbeam.” The 
Band-III portion, which is called a “ skeleton horn,” 
consists of a square frame erected vertically with 
a horizontal “V” part behind it, the open ends of 
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Labgear ‘Bi-Square’’ aerial, note the tuning stubs in the 
reflector element. 


Two new Aerialite coaxial cables: (a) with catenary 
suspension wire (b) with double screening. 


the “V” being joined to the centres of the top 
and bottom sides of the square. All parts, such as 
the sides of the square and the arms of the “ V,” 
are very approximately 4/2 long on Band III. 

Two vertical elements are joined to the top and 
bottom sides of the square at the junctions of the 
ends of the “V.” These vertical rods are 
telescopic and have to be adjusted in length for each 
Band-I channel. The square plus “V” comprise 
the Band-III aerial and the vertical rods, in con- 
junction with the two halves of the square in parallel, 
form a plain dipole on Band I. In this form the 
acrial is known as the “ Hornbeam I.” 

The precise method of operation of this aerial on 
Band III is not very clear, but it appears to behave 
as two inclined vertical collinear 4/2 dipoles (the 
“V” portion) with the vertical sides of the square 
reinforcing the forward response by behaving as two 
vertical A/2 dipoles connected in phase by the 
horizontal sides. This assumes it is orientated for 
vertical polarization as illustrated in last month’s 
Wireless World (page 419). 

Now a 4-clement Yagi gives a gain of about 9 dB 
and the 7 to 9dB claimed for the “ Hornbeam” on 
Band III agrees with what might be expected from 
an aerial having four effective 4/2 elements. A 
Band-I reflector can be added thereby making the 
acrial uni-directional on both bands; in this form 
it is described as the “ Hornbeam II.” 

Apart from its unique construction the “ Horn- 
beam” is characterized by having a very wide band- 
width; it is said to cover 170 to 230 Mc/s giving a 
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Antiference one-piece coaxial plug showing method of 
fitting the cable 


gain of 7 dB at the lower frequency and 9 dB at the 
higher 

Only infrequently does anything interesting in 
the shape of coaxial cables appear at the Show 
This year Aerialite had two new types which have 
been produced primarily for use in television relay 
installations, in blocks of flats wired for television 
and wherever television is “ piped” to a number of 
receiving points from a central position. One new 
cable takes the form of a double-screened version 
of the Super Aeraxial, the additional copper-braid 
sheath being separated by polythene insulation from 
the normal outer conductor. 

The other cable, which has characteristics similar 
to the Standard Aeraxial, includes a 0.048-in (No. 
18 s.w.g.) galvanized steel catenary wire embedded 
in the outer PVC covering. This cable is intended 
for use where long overhead runs are required, or 
wherever frequent anchorage points cannot be pro- 
vided. It is a single-screened variety and, in com- 
mon with the doubl reened cable, has a nominal 
impedance of 73°? 

Coaxial plugs and sockets used on television re 
ceivers, v.h.f. sets, audio equipment at times and 
some test gear are now more or less standardized 
and few changes are encountered as a rule. This 
year, however, Antiference has introduced a new 
one-piece cable plug for which certain advantages 
are claimed. There are no loose parts to get lost; 
it has polystyrene insulation and is completely insu- 
lated by a Neoprene sleeve. Assembling (or loading, 
often called) the cable in the plug merely 
consists of stripping back sufficient inner and outer 
insulation on the cable, threading the centre con- 
ductor through the hollow pin on the plug, and tip 
soldering it, then squeezing the skirt of the plug 
on to the outer braid of the cable. Ordinary flat- 
nosed pliers can be used. 


SOUND RECEIVERS AND 
REPRODUCERS 


UNDOUBTEDLY the predominant development in 
sound receivers is the establishment of the v.h.f. 
range as an essential alternative to the short-, 
medium- and long-wave bands. The success of the 
early transmissions from Wrotham, the now rapid 
expansion of the v.h.f. service to the provinces and 
the renaissance of public interest in sound broad- 
casting freed from interference and improved in 
quality have convinced the industry of the wisdom 
of the B.B.C’s policy Two years ago some, last 
year many and this year all domestic sound receivers 
are equipped for reception on Band II. 
No significant developments in 


as it 18 


circuitry are 
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evident; the neutralized double-triode mixer- 
oscillator and the ratio type discriminator continue to 
provide the economic answer for most manufacturers. 
The Foster-Seeley discriminator is to be found in 
high-quality tuner units and a fresh example was 
noted in the Whiteley Electrical tuner. 

The improved quality of reproduction on v.h.f. 
is due primarily to the removal of restrictions on the 
bandwidth of the if. amplifier which must of neces- 
sity be narrow to exclude adjacent-channel inter- 
ference on medium waves. To exploit the widened 
frequency response permissible on Band II several 
manufacturers have revised their designs to provide 
better sound reproduction. In the Murphy A272C, 
for example, a return has been made to large baffle 
mounting for a loudspeaker of better quality. The 
tuning scale, too, implies that the v.h.f. is the prin- 
cipal waveband. Ekco have gone the whole hog 
and produced three sets, for v.h.f. only, in which a 
combination of two speakers is used to improve 
quality. 

Multiple speakers are also being more widely used 
for omni-directional (3D) sound distribution in the 
manner popularized by Continental manufacturers, 
and the Continental influence is to be seen in many 
cabinets with dark polished finish and gilt ornamen- 
tation 

Two portable receivers made by the printed-circuit 
technique and employing transistors in all stages 
were shown. The Pam Mode! 710 which employs 
eight transistors (oscillator, mixer, two i.f., detector, 
a.{. amplifier and push-pull output) has an inter- 
mediate frequency of 315kc/s. In the Cossor set 


there are six transistors, the first is an oscillator- 
mixer and is followed by a single if stage (460 kc/s), 


detector, two drivers and the customary push-pull 
output stage. 

Transistors have virtually ousted valves in small 
portable record reproducers, which are now available 
with a battery-driven turntable for 45-r.p.m. records. 
Four U2 dry cells (6 volts) serve to run the motor 
and energize the transistor amplifier. Examples of 
this new trend were to be seen on the stands of 
Cossor, Philco, Philips, Pye, Roberts and Vidor. In 
the Philips AG2130 and the Philco Model 3755 
three-speed battery-driven turntables are provided. 

The transistor has also invaded the car radio field 
and is used in the latest Pye receiver not only for the 
output stage but also as a switching device in place 
of the more usual mechanical vibrator for h.t. 
generation 

The widely held opinion that transistors, while 
being all very well for hearing aids and small port- 
ables, are unlikely for a long time to come to displace 
valves in high-quality power amplifiers may have to 
be revised sooner than most people think. Last year 
we saw their use in a low-distortion tape pre- 
amplifier (Reflectograph) and this vear Mullard 
demonstrated an experimental high-quality amplifier 
with less than 0.4% total distortion at a rated maxi- 
mum output of 4 watts (at 1 watt the distortion is 
0.13%, a 1000c/s). Push-pull OC16 transistors are 
used in the output stage and there are two feedback 
loops, the inner from the OC16 collectors to the bases 
of the driver transistors and the outer from the out- 
put transformer secondary to the base of the input 
stage. Stability problems with large degrees of feed- 
back are eased by the fact that direct couplings can 
be used between the driver and output stages, and 
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Mullard 4-w2tt high-quality tran- 
sistor amplifier showing ** heat 
sinks ’’ fcr power transistors. 


. 


Right: Murphy 
A272C “ baffle"’ 
type console. 


Right: Connections of transformer- +t, 
less output stage in the Ph.lips 

AG2'26 “Magic Box" record 

player (below) 


Cossor portable receiver using transistors 
throughout in a printed circuit. 


Philco ** Transistor’ 3- 
speed portable record 
player. 


Whiteley Electrical f.m 
tuner unit with Foster 
Seeley discriminator 
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by the use of an OC4S5 to give a wide-band, high- 
gain input stage. Heater hum problems are non- 
existent and supply voltages are low. 

Although an output transformer is used in the 
Mullard amplifier it is often dispensed with in tran- 
sistor push-pull output stages, which then feed a 
centre-tapped high-impedance moving-coil loud- 
speaker directly. A move in another direction to 
eliminate the output transformer was noted in the 
Philips AG2126 “ Magic Box” record reproducer 
This is for a.c. operation and uses valves throughout. 
The interesting point is that the two output valves 
are operated in series with feedback applied in the 
upper valve. The result is a useful increase in the 
current gain of the stage as a whole and an equiva- 
lent output impedence low enough to feed a high- 
impedence moving coil directly. 

Electrostatic loudspeakers are still subsidiary to the 
moving coil as far as most receivers and reproducers 
are concerned. Two are used in conjunction with a 
12-in moving coil in the McMichael 1555 radio- 
gramophone and Pye have added an electrostatic unit 
to extend the frequency range of their “ Super Black 
Box” record reproducer. An interesting combination 
of the moving-coil and electrostatic principles is 
under development by Whiteley Electrical who 
showed one of their 12-in “Duplex” models in 
which three of the mid-frequency stabilizing patches 
in the main diaphragm were replaced by small circu- 
lar electrostatic “ wafers” connected in parallel 

An unexpected development by Goodmans is a 
return to pressure units and horn loading for middle 
as well as high frequencies, and a three-unit system 
employing a large direct-radiating “ woofer” for the 
bass showed itself capable of handling the high 
power outputs which are now called for by many 
American buyers of “ hi-fi” equipment. 

Tape recording activities are centred chiefly on 
the reproduction of “Stereosonic” twin-channel 
records and H.M.V. can now supply their tape deck 
(Model 3035), with equalized amplifiers and a con- 
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trol unit for incorporation in existing high-quality 
installations. 

G.E.C. have gone into production with a complete 
stereophonic sound reproducing system incorporat- 
ing standard G.E.C quality amplifiers and metal-cone 
loudspeaker units and using a Truvox Mark IV tape 
deck with a special dual playback head. 

A disc-type magnetic recorder has been developed 
by Pye for home entertainment. The record/play- 
back head is mounted in a tone arm, and the discs, 
which are impregnated with magnetic oxide, have 
an unmodulated spiral groove impressed on both 
sides which serves to track the head. The turntable 
has four speeds and playing times up to 12 minutes 
per side at 16} r.p.m. are obtained. Recording is 
made with a.c. bias and erasure by separate magnetic 
“wiper” blade. Accessories include a two-station 
radio tuner unit, and normal gramophone pickup 
heads can be purchased separately to convert the 
instrument to a record player. The amplifier has an 


output of 4 watts and enough gain for use with a 
microphone. 
Normal disc reproducing techniques, as exempli- 


Goodmans ‘“‘Trebax"’ horn- 
loaded high-frequency unit. 


Pye magnetic disc 
“Record Maker.’ 


DAMPING 


R.C.A 
pickup 


eight-pole **New Orthophonic"’ 


H.M.V. ‘“Stereosonic’’ tape 
reproducer unit. 
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fied at the Show, have not changed fundamentally, 
but the pickup marketed by R.C.A. (Great Britain) 
Ltd. is of interest. It serves to underline the dictum 
that method of execution is often more important 
than principle of operation in electro-acoustic trans- 
ducers. The moving-iron (variable reluctance) 
principle has had more detractors than most, yet it 
was shown many years ago that distortion could be 
reduced to negligible proportions by the use of wide 
air gaps and proper siting of the pickup coil. In the 
R.C.A. design no fewer than eight poles are used and 
the armature has a 90° twist above and below the 
pickup coil. This results in what might be termed 
double differential cancellation of any residua! non- 
linearities near the neutral positions of the two halves 
of the armature. 


VALVES AND SEMICONDUCTORS 


JUNCTION transistors, at one time only available 
for low-power amplification at audio frequencies, are 
now branching out in two directions—towards higher 
powers and higher frequencies. This puts us in the 
pleasant position of having several categories of 
transistors from which to choose. The groups are 
fairly well defined by the limiting values of the tran- 
sistors concerned, and they correspond roughly to 
the various departments of a sound broadcast 
receiver. 

First of all there are the low-power, low-frequency 
types primarily intended for audio input and driver 
stages. They have collector dissipations in the 
region of 25-50 mW and alpha cut-off frequencies of 
about 500-800kc/s. Some of them have rather 
higher cut-off frequencies, of the order of 1-2 Mc/s, 


and these, particularly, can be used for i.f. amplifier 
stages working at 200-500 kc/s when their internal 
feedback is neutralized by suitable circuit design. A 
wide range of types by various manufacturers is 
already on the market. 

Going up in frequency brings us to the next cate- 


gory—tr.f. transistors. These are low-power devices 
(collector dissipations of 10-25mW) with cut-off 
frequencies in the region of 3-10 Mc/s. They can 
be used as r.f. amplifiers, oscillators and frequency 
changers for the medium- and long-wave bands and 
also, of course, as if. amplifiers. At the moment 
they are not readily available on the general market, 
but should be in quantity production at the begin- 
ning of next year. 

In roughly the same stage of development are the 
transistors in the high-power category. These are 
mainly intended for audio output stages and are often 
used in Class B push-pull circuits. The smaller types, 
which are easily obtainable, have collector dissipa- 
tions of about 50mW and in push-pull circuits will 
give outputs of approximately 200mW. The larger 
ones, which are still to some extent experimental, 
will dissipate 2-8 watts when suitably cooled and 
provide outputs (push-pull) in the range 3-10 watts. 

At the Show a complete range of transistors 
representing each of these categories was offered by 
Ediswan, who have just entered the field. Their 
XAI101, for example, with a cut-off frequency of 
4.5 Mc/s, is suitable for if. amplification at 250- 
500 kc/s, while the XA102, with 7 Mc/s cut-off, can 
be used as a frequency changer or local oscillator. 
Types XB102 and XBI103 are for af. amplifier or 
driver stages, while the XC101 comes in the small-size 
power category (220mW push-pull output). All of 
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G.E.C. junction rectifier (left) 
and transistor GETS (right.) 


~ 


Mullard u.h.f. transmitting 


Ediswan transistor of metal 
double tetrode QQVO2-6. 


construction. 


them are hermetically sealed in welded metal cases 

Pye Industrial Electronics also have a complete 
range, with three audio and i.f. types, prefixed V10; 
three r.f. types, prefixed V6, having cut-off frequen- 
cies between 3 and 10 Mc/s; and six large-size power 
types, prefixed V15 and V30, with collector dissi- 
pations of up to 4 watts. 

One of the earliest power transistors, the Mullard 
OCI5, has now been superseded by a new experi- 
mental type, the OC16. This operates with collector 
voltages up to 16 V and has a maximum dissipation 
of 8 watts at 25°C. Another new experimental type 
from the same firm is the OC45 r.f. transistor, which 
is of all-glass construction and has a cut-off fre- 
quency of 6Mc/s The equivalent-circuit collector 
capacitance is 12.5 pF. 

The range of G.E.C. junction transistors hitherto 
known by the prefix EW are now being changed to 
GET type numbers. The GET3, GET4 and GET6 
are all primarily intended for low-power af. and 
if. applications, but the GET6 is notable for its 
low-noise performance, while the GET4 characteris- 
tics are such that it can be used for Class B push- 
pull output stages of up to 200mW. A transistor 
specifically designed for output stages is the GETS. 
This is similar internally to the GET4 (both have 
fa at about 1.4 Mc/s) but has a nickel-plated copper 
mounting arrangement designed to give low thermal 
resistance (see sketch), which allows the collector 
dissipation to be as high as 200 mW at 45°C. More- 
over, the variation of current gain factor with emitter 
current is quite small. In a push-pull output stage 


477 


ANODE STRUCTURE 


GRID HELIX 
SUPPORTS 


| 


< i aaa. altima 


Electrode structure of Brimar 6AM4, The grid (normally 
earthed) is connected to five pins by flat metal sheets. 


working from 20V a GETS5s will 


800 mW 

As for the rest of the semi-conductor field, the 
more recent developments were represented as fol- 
lows: avalanche transistors for high-speed pulse 
circuits (Mullard); silicon junction diodes for high 
temperature operation (Ferranti, G.E.C. and S.T.C.); 
silicon junction power rectifiers (Ferranti); germa- 
nium junction photocells (S.T.C.); and photo-tran- 
sistors (Mullard). Two new silicon junction diodes, 
SX641 and SX642, for operation up to 150°C were 
shown by G.E.C. At 109°C they have reverse cur- 


pair of give 


rents as low as 5A with peak inverse voltages of 
60 and 120 respectively 


Amongst metal rectifiers the most interesting 
exhibit was a rectifier/stabilizer for the 1.4-V valve 
filament supplies of mains/battery portable receivers 
It consists of two small selenium rectifiers mounted 
on the same insulated spindle. The first is used for 
obtaining the d.c. low-tension voltage from the mains 
transformer and conprises two units which can be 
connected for either half- or full-wave rectification 
The second rectifier, also in two sections but joined 
permanently in series, is shunted across the valve 
filaments, and it acts as a voltage stabilizer—with the 
aid of a series resistor—by virtue of the non-linear 
voltage/current properties of the forward charac- 
teristic 

There were no really outstanding developments 
in valves to be seen this year, except perhaps the 
introduction by G.E.C. of a “big brother” for the 
well-known K166 audio output pentode. Known 
as KT88, it has the increased anode dissipation of 
35 W (as against 25 W), a slope of 11mA/V (com- 
pared with 6.3 mA/V), and in a push-pull stage 
with fixed bias will give twice the output power of 
an equivalent KT66 stage. 

If a trend in valves is to be detected at all, it is 
perhaps the gradual introduction of u.h.f. types for 
operation in Bands IV and V. This is made neces- 
sary by the possibility of colour television and mobile 
radio moving into these bands. The rather surpris- 
ing thing about the new valves is that they look like 
ordinary miniature receiving types on B7G and B9A 
bases, but in fact their internal electrode structures 
are somewhat different, being mostly constructed on 
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5.7.C. rectifer stabilizer for 
mains battery portcbles. 


the planar-electrode principle. In a sense they 
represent a half-way house between conventional 
electrode structures and the expensive disc-seal tech- 
niques. 

Examples at the Show were the G.E.C. type A2521 
low-noise receiver input valve, the Brimar 6AF4A 
oscillator triode, the Brimar 6AM4 r.f. amplifier or 
mixer triode, and the Mullard QQVO2-6 power- 
amplifier double tetrode. The last-mentioned, which 
is intended for moile radio transmitters, uses a new 
type of control grid to give the high slope (for u.h-f.) 
of 7mA/V, and in a power amplifier circuit work- 
ing at 490 Mc/s will deliver 3.5 watts to the aerial. 

The trend in television cathode-ray tubes towards 
bigger and bigger screens has now largely stabilized 
at the 2l-inch rectangular type with a 90° deflection 
angle. Ediswan, hovever, were showing a 24-inch 
rectangular tube. Will this be the next stage—or 
are we beginning to stretch our 405 lines beyond the 
limit? 


OTHER EXHIBITS 


IN addition to ERNIE, the random number genera- 
tor described in our last issue, the G.P.O. demon- 
strated several other unusual electronic devices. 
Perhaps the most impressive was an electronic 
letter-.orting machine, which enables a single 
operator to divide mail into 144 groups at one sort- 
ing as against the 48 groups in ordinary hand 
sorting. The letters are actually distributed by a 
“conveyor belt” system made up of small rollers 
with receiving compartments underneath, and it is 
the function of the electronic circuits to select and 
open the lids of the compartments for the travelling 
letters to fall into. 

First, the letters are automatically passed in front 
of the operator, wh» observes the town of destina- 
tion and then, in accordarce with a memorized code, 
presses two buttons simultaneously. There are 12 
buttons for each hand, so that a total of 144 com- 
binations is available. The buttons switch on volt- 
ages, which are applied to a 1212 matrix of 144 
cold-cathode tubes, so that for each combination a 
particular tube is triggered. The output signal from 
the tube is then used to actuate electromechanical 
control gear, which opens the appropriate receiving 
compartment after a delay to allow for the travelling 
of the letter. 

The process of selection by electronic means was 
also to be seen in a demonstration of electronic 
switching for automatic telephone exchanges. Here 
the me*hod of communication between any two sub- 
scribers, over a circuit common to many subscribers, 
was based on the time-division multiplex principle. 
The connection of any two subscribers is achieved 
when coincident pulses are applied to germanium 
rectifiers in each of their circuits, and at these 
instants speech currents held as charges in capaci- 
tors are transferred from one end to the other. The 
switching pulses themselves are prevented from 
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coming on the line by arrangements of transformers. 
Ringing is achieved by transmitting a 2-kc/s tone 
broken at 17-c/s intervals. At the receiving end 
this is amplified by a transistor, which allows a 
capacitor to charge and so produce a 17-c/s pulsating 
voltage for operating the bell. 

Precise timing was also the essence of another 
demonstration, in the “Careers in Electronics” 
section, showing the electronic method used for cal- 
culating the speed of the Fairey Delta II aircraft 
on its record-breaking 1,132-m.p.h. run. Special 
cameras were set up at each end of a 9-mile course. 
When the aircraft came in the field of view of the 
first camera an operator exposed the film, and the 
shutter mechanism started an electronic timer count- 
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D splay version of G.P.O. electronic random 
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ing pulses from a crystal-controlled source. At the far 
end of the course the second camera was operated 
as the aircraft came in view and here the shutter was 
used to stop the timer. Thus, from the number of 
pulses counted (representing a period of time), the 
known length of the course, and the position of the 
aircraft relative to the graticule of each camera when 
actually photographed, it was possible to calculate 
the speed. An overall accuracy of 1 in 2 or 3 
thousand was said to be obtained. 

An unusual type of display seen on a cathode-ray 
tube on the Mullard stand was the spot tracing out 
a word in the form of handwriting. The tube was a 
12-inch p.p.i. radar type with a long-persistence 
screen. The necessary X and Y deflection wave- 


T.C.C. printed-circuit wofer switches with flush contacts 
to reduce wear and prevent contact bounce. 


special comera used for electronic timing of Fairey Delta " aircraft. Right: Midget 
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forms for doing this were obtained from photocells 
scanning rotating masks, which were shaped to 
represent graphs of the waveforms in polar co- 
ordinates. By adjusting the X and Y gain controls 
it was possible to alter the character of the hand- 
writing. 

As one might expect, transistors were to be seen 
in a good deal of apparatus, especially where small 
size, light weight and economical operation were 
the desirable features. A good example was the Pye 
transistorized loud-hailer, which incorporates a 
folded-horn loudspeaker, a 3-watt transistor ampli- 
fier, an electromagnetic microphone and batteries, all 
in a single hand unit weighing only 5lb. The speaking 
range is up to 500 yards, while the average con- 
sumption from the 12-V battery is 120mA, giving 
a battery life of about 20,000 ten-second operations, 
or up to about six months on normal use. The 
amplifier consists of a Class A driver transistor in a 

ommon-emitter circuit coupled by a phase-splitting 

transformer to a pair of 3-W dissipation power 
transistors in a Class B push-pull stage, which drives 
the 15-‘) loudspeaker through an output transformer. 
The frequency response is flat within 3dB from 
200 c/s to 4kc/s 

An example of how transistors can be used to 
advantage in test gear was to be seen on the Labgear 
stand in the shape of a portable crystal-controlied 
r.f. oscillator not much bigger than a matchbox. It 
is intended for servicing radio equip- 
ment in the field when mains supplies 
and normal test gear are not avail- 
able. An r.f. junction transistor is 
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used in the oscillator circuit, operating in the range 
2-6 Mc/s (as ordered) and giving an output (un- 
loaded) of at least 1.5V r.m.s. with a frequency 
stability of 0.01 The current drain from the 
built-in miniature battery is 1 mA, giving an average 
battery life of 40 hours. 

Several experimental transistor receivers for 
medium and long waves were shown by Mullard, 
but perhaps the most interesting example of tran- 
sistorization here was an unorthodox approach to 
the problem of v.h.f. reception. Obviously, even the 
latest rf. transistors could not be used for rf. 
amplification at 90 Mc/s, so the aerial was connected 
straight to a diode mixer. The local v.h.f. oscillation 
was obtained by using an avalanche transistor to 
generate very sharp pulses and then selecting the 
appropriate harmonic from them by filters. Another 
interesting circuit was a television sync separator 
using two OC71 transistors. This gave line and 
frame sync pulses of about 10 V amplitude suitable 
for all normal types of timebase oscillator. Approxi- 
mately 1 volt of composite video signal was required 
at the input. 

An excellent aid to practical training in radio and 
electronics was demonstrated for the first time by 
a new department of Philco (Overseas). This con- 
sisted of a series of displayed circuit panels, 34 in 
all, each of which carried a circuit diagram, painted 
in black on a yellow background, and an actual 
working circuit laid out correspondingly. The com- 
ponents and valves are on the front of the panels 
and are plugged in alongside their appropriate circuit 
symbols. Up to eight panels can be mounted on a 
large display rack, which has wiring facilities for 
interconnecting the units. Accompanying this 
demonstration equipment is an equivalent set of 34 
small standardized chassis for actual laboratory 
work. These duplicate the circuits on the demon- 
stration panels and can be connected together in 
the same way in racks but are constructed on more 
orthodox lines. 

On the same general principle of building up 
one’s own apparatus—though not entirely for educa- 
tional purposes—were the two instrument kits for 

home construction shown by Cossor Instru- 
ments. One of these was for a single-beam 
4-inch oscilloscope with a timebase variable in 
frequency from 20c/s to 250kc/s and a Y 
amplifier having a useful response up to 10 Mc/s 
and giving a maximum sensitivity of 50mV 
percm. The other kit was for a valve voltmeter 
covering 40 c/s-] Mc/s and having r.m.s. ranges 
up to 1.5kV, peak-to-peak ranges up to 4kV, 
and also ranges for ohms and d.c. volts. 

Among the various accessories to be seen this 
year was a small “balun” for matching a 75-22 
coaxial cable to a 300-{2 balanced input circuit of 
the kind found in some f.m. receivers and tuners. 
It is made by Wolsey and has a coaxial socket at 
one end and a short length of 300-{) ribbon 
feeder at the other. An interesting aerial develop- 
ment is a new Belling-Lee “ Skyrod” for com- 
mercial rather than “domestic” use which is 
fitted with a precipitation static discharger at 
the top. The specimen shown was about 15ft 
long and made of l4in-diameter tube. 

A wide range of printed circuits for various 
applications was to be seen on the T.C.C, stand, 
including small panels for mounting sub-assem- 
blies and wafer switches with flush contacts. 
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V.H.F. Operation with Reduced Channel Spacing 


By j. R. HUMPHREYS* 


Ee need to reduce channel spacing as a means of 
providing more channels within the frequency bands 
used by v.h.f. mobile radio in this country is not 
disputed by anyone. It is a factor of great import- 
ance to those actively concerned with finding suffi- 
cient channels to allocate, and those who wish to 
operate in these bands with freedom from undue 
interference. 

The success of our efforts to reduce channel 
spacing, however, depends to a great extent on our 
ability to solve a number of important problems. 
Not the least of these is that of introducing new 
equipment to new standards into a field of opera- 
tion now occupied by a variety of equipment, some 
of which is not always capable of providing inter- 
ference-free operation with the present channel 
spacing. 

It is with this in view that the author intends to 
start with a brief examination of the history, method 
of operation, and channelling standard of equipment 
currently in use in the two v.h.f. bands; then pass 
to a more detailed examination of operational and 
technical factors affecting channel spacing in 
particular. 


Present Practice and Standards in the U.K.— 
Over the period of the last ten years a very con- 
siderable quantity of v.h.f. equipment has been 
installed and is operating in the bands 71.5 to 
88 Mc/s (called the low band) and 156 to 184 Mc/s 
(called the high band). 

The low band, which was the first to be used, 
has been allocated on a 50-kc/s channel separation 
basis, and schemes using this band have tended in 
the main to be those wishing to cover as wide an 
area of operation as possible. 

The high band, which has at present a channel 
spacing of 100 kc/s, is more suitable, by reason of 
its shorter range propagation characteristics, for use 
in highly industrialized areas and for schemes not 
requiring a large area of operation. 

There is considerable need for more channels in 
both bands, but the problem in the high band has 
assumed a higher degree of priority, because of a 
recent decision to reduce its upper limit to 174 Mc/s. 

The bulk of equipment in these two bands oper- 
ates on a two-frequency simplex system, with a 
frequency spacing of the order of 10 Mc/s, which 
permits a close geographical spacing between base 
stations 

When the existing equipment specifications were 
drawn up by the General Post Office, in conjunction 
with the radio industry in 1948, the accent lay on 
what it would be reasonably possible to produce 
rather than what was actually necessary to give a 
certain desirable system performance. Inevitable 
though this was at the time, it has produced a speci- 
fication which has three important shortcomings 
from a channel separation point of view. These 
are:— 

(a) When the maximum frequency errors occur, 
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two adjacent channels may be as close as 64kc/s ai 
180 Mc/s, or 33 kc/s at 85 Mc/s. 

(b) The specified minimum selectivity of receivers 
is such that, even if the maximum errors in (a) do not 
occur, unrestricted and interference-free use of a 
number of adjacent channels cannot be guaranteed 
in the same area. This is particularly true of low 
band equipment where 50-kc/s channelling makes 
the selectivity requirements more arduous. 

(c) There is no limitation placed upon the amount 
of energy radiated by a transmitter in channels adja- 
cent to its own carrier frequency. This unwanted 
radiation becomes important for spacings of 50 kc/s 
or less when a high degree of adjacent channel pro- 
tection is needed. 

These factors have an important bearing upon the 
present allocation as well as on future plans. 

Frequency Allocation.—This is a complicated sub- 
ject upon which it is only too easy to generalize and 
it must be borne in mind here that the problem of 
allocation is often very difficult. Even so, the follow- 
ing two questions may fairly be asked:— 

First, is the best use being made of the existing 
frequency bands, with the channel spacing currently 
employed, and the equipment at present in use? 
Secondly, with new equipment becoming available, 
what channel spacing should be adopted in the high 
and the low band and how can this best be 
introduced? 

First, let us examine some of the methods which 
are at present in use, or could be introduced in these 
bands, to increase the use of the spectrum. 

A well-known method, that of frequency sharing 
or co-channel operation, has obvious advantages 
particularly when applied to areas sufficiently spaced 
in distance to prevent interference. It also has 
limited use for “ same area” users who may operate 
on a time-sharing basis. This latter type of sharing 
has obvious limitations, but applied intelligently is a 
useful example of frequency economy. 

Another method often advocated, but not in use 
in this country, is that of allocating split channels 
in areas sufficiently separated in distance to enable 
existing equipment to be used. This would appear 
at first sight to offer considerable advantage and 
would allow 50-kc/s channels to be used in the high 
band and 25-kc/s in the low band. If this could 
be successfully applied over the country, the 
economy effected would enable more channels with 
the present spacing to be used in those areas already 
congested. 

These advantages cannot be realized with present 
equipment, however, due mainly to the fact, already 
mentioned, that owing to frequency errors and lack 
of selectivity the geographical separation necessary 
would not be appreciably less than that for co-chan- 
nel working. For example, a typical 50-kc/s channel 
equipment meeting existing specifications, but having 
maximum frequency errors, might well give only 
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10-dB rejection of a signal in an adjacent channel of 
only 25kc/s separation. 

Even when new and technically superior equip- 
ment is used this form of allocation does impose a 
greater burden of responsibiity upon those con- 
cerned with planning and frequency allocation. 
‘They might be expected to favour what at first sight 
would appear to be a simpler course of allocation 
which avoids this type of geographical and technical 
consideration. 

Apart, therefore, from the other advantages to be 
gained, the introduction of equipment which will 
operate satisfactorily on ad,acent channels in the 
same area, with reduced channel spacing, appears to 
offer planners @ simpler solution to their problems. 

Coming now to the second question, it seems a 
logical step to aim at the minimum achievable spac- 
ing that can be introduced in both bands. This has 
the very great advantage of avoiding the need for 
more than one change and one type of equipment 
and will ensure a very long period of operational 
stability. 

Bearing in mind the present spacings of 50 and 
100 ke/s, the obvious reduction is to a spacing of 
25 kc/s throughout, which will allow double the num- 
ber of low-band channels, provide four times the 
number of high-band channels and at the same time 
will require no alteration of the frequencies at 
present in use, 

There is considerable evidence to show, taking 
into account all foreseeable technical advances, that 
a separation of much less than 25 kc/s would not 
permit the satisfactory operation of adjacent channel 
schemes in the same area. There is, however, good 
reason to believe that equipment operating satisfac- 
torily in the same area with a spacing of 25 kc/s, 
could be used on split channels of 12.5kc/s for 
operation in areas with suitoble geographical spacing. 

A very similar proposal has been made by the 
American F.C.C. authority who are splitting their 
present 60-kc/s channels into 30-kc/s and then 15- 
kc/s channels with a geographical safeguard. 

Introducing New Equipment.—The method of 
introduction of new equipment is obviously of great 
importance as it raises the problem of compatibility 
with, and interference to and from, old equipment. 
Tet us examine briefly the question of introducing 
two frequency simplex equipment in the high and 
the low bands which will: (a) operate satisfactorily 
in the same area on adjacent 50-kc/s channels, and 
(b) on adjacent 25-kc/s channels. 

The introduction of equipment described in (a) 
into existing schemes presents a compatibility 
problem in the high band but not the low band. 

If (a) equipment is added to existing high-band 
schemes, then existing base transmitters will need 
to have improved frequency stability. Base receivers 
must remain “wide band” unless all old mobile 
transmitters are improved in stability or until they 
become obsolete 

If (a) equipment is used in the high band and 
new 50-kc/s channels are interleaved between the 
old 100-kc/s channels, then it will not be possible 
to allocate them in the same area as existing 100-kc/s 
schemes, because of ad‘acent channel interference 
to old and new equipment. 

The geographical separation between schemes 
which will allow an interleaving policy, is not easy 
to estimate owing to the uncertainty of the errors of 
existing equipment. A rough estimate would be 
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approximately half the co-channel spacing distance. 

The introduction of equipment described in (b) 
into existing schemes presents a compatibility prob- 
lem in the low and the high band, and existing base 
transmitters will need to have a much higher degree 
of frequency stability to work into the narrow band- 
widths of mobile receivers. Simiiariy, base receivers 
will have to remain wide band until all old mobiles 
become obsolete or can be stabilized. 

The interleaving of (b) equipment on new 50-kc/s 
channels in the high band will produce the same 
sort of result as for (a) equipment with rather less 
interference to the new services from the old. 

The allocation of (a) equipment to new 25-kc/s 
channels, can be made in those areas where old 
equipment is not in use, or is at least 100 kc/s away 
iu frequency. 

Operational L'm'tat'ons.—With the reduction of 
channel spacing and the consequent increase in the 
number of channels and users in any particular area, 
there will arise a number of operational factors not 
all of which are directly related to channel width. 

The first, erd perhaps the most important of 
these, is the effect of inter-modulation in receivers 
from a combination of unwanted transmitters spaced 
close in frequency to the wanted transmission. The 
sub‘ect has been examined in detail by Bullington’ 
and Babcock* who, writing from their experience of 
American mobile v.h.f., had to consider the twin 
effects of congestion of operation, as well as the use 
of a single-frequency simplex system. 

Because v.h.f. mobile systems in this country are 
operated mainly on a two-frequency basis, the prob- 
lem is simplified considerably. This is because com- 
binations of base transmitters, which might cause 
harmful interference in base receivers in the same 
area, tend not to occur. Also, if interference does 
arise, it is comparatively simple to eliminate. 

The problem nevertheless exists to the same 
degree in respect of combinations of base trans- 
mitters causing interference in mobile receivers. It 
will also be caused, though !ess frequently, by a 
number of mobile transmitters interfering with base 
receivers. 

To give some idea of the magnitude of these 
effects, the following example taken from recent 
field measurements using equipment of new design 
may be of interest:— 

Three co-sited base transmitters, A, B and C, 
were operated in the 150-Mc/s band with powers 
of approximately 15. watts, with heights above the 
ground of approximately 100ft and at a frequency 
spacing between each of 25 kc/s. 

It was observed that a mobile receiver operating 
on the frequency of transmitter A received inter- 
ference from the combination ~f B and C (in the 
absence of a transmission from A) when it operated 
in an area around the site of between 200 yds and 
800 yds radius. It is interesting to compare this 
figure with the radius of adiacent-channel inter- 
ference which was confined to a distance of between 
50 and 100 yds. Whilst it is true that with co-sited 
schemes the warted transmission will generally 
“capture,” this will not occur in the majority of cases. 
The planning, therefore, of numerous v.h.f. schemes 
in a small area and using closely spaced channels 
must take increasing note of this problem which 
rapidly becomes more difficu't as the number of 
channels increases. Inter-modulation can, of course, 

(Continued on page 483) 
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NOTES 


New Band I!! Broadsides 
from Enfield 


| 


We can announce several new 
band III designs which we were 
able to finalise after the last issue 
of the ** Wireless World ” went to 
press, and before the Radio Show 
opened its doors to the public. 
By the time you are reading this, 
we will be delivering all these new 
types—they are in production. 

The great success of the 
** Belling-Lee ” ** double-six ” 
broadside array has resulted in our 
producing a ‘“‘ double-three ” and 
a ‘* double-nine.” These new 
designs are particularly useful for 
the reduction of “ghost” images in 
“difficult” towns such as Sheffield, 
where the town is surrounded by 
hills. 

In localities not far enough away 
to warrant a ‘“‘ double-six”’ the 
** double-three ” will be found a 
boon. Both of these new designs 
are available for channels 8, 9 or 
10. The ‘‘ double-three” has 
either a cranked mast and single 
lashings, or a nine foot mast and 
double lashings. But the ‘* double- 
nine” is provided with a 14 foot 
mast and double lashings only, 
and is probably the most efficient 
commercial aerial available from 
production lines at the moment. 


Band | “H”’ with 
5 Band Ill elements 


This aerial is the 
logical development 
from our band III adap- 
tor kit, which consists of 
two add-on elements 
alongside a band I dipole 
(L.924 Patent Application No. 
17696/54). The patent will be 
seen to be two years old. This 
combination results in an aerial 
which will give good results in the 
secondary areas of both B.B.C, 
and I.T.A, services. 

It was originally designed for 
channels 1 and 9 only, but is 
now available in channels 2 and 
10, so they will soon be seen 
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on the skyline in Yorkshire. It is 
supplied with a 9 foot mast and 
lashings, and has an array only 
suitable for fixing to customers 
own tubular mast with 1 jin. bore. 


The Announce- 
rent of a Longe- 
Life Collapsible 
Band | “X” 
Aerial 

Ever since 
** Belling-Lee ”’ 
invented the 
“yy” type array 
first produced in 
September 1946, 
we have toyed with the idea of 
setting up two of them “ back to 
back” to make a band I “ X.” 

Such an aerial is obviously 
cheaper to manufacture than an 
“H” as there is no crossarm. 
But no “ X” is as efficient as a 
good “H” although there are 
many sites where maximum 
efficiency is not required, and it 
must be admitted that the “ X”’ 
has “‘ caught on.” So, as a result 
of repeated requests from the 
public and trade alike here is a 
** Belling-Lee ” ** X.” 

The mechanical design is very 
interesting, it almost ‘“* springs 
to attention.” It is definitely a 
long life array, easily erected, with 
particular care taken to ensure 
easy and quick connection of the 
feeder. 


An improved “Double V”’ for 
the Midiands 


TRANSMITTER 
»_——— 


We have been able to improve 
both the appearance and perform- 
ance of the “‘ Double V”’ array 
for use with Lichfield and Sutton 
Coldfield. The new list number 
is L.920 and it should be noted 
that L.927 ceases to be shown in 
our catalogue and lists. 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Kd., Enfield, Middx. 
Written 20th August 1966 


“BELLING-LEE” 
INTERFERENCE 
FILTER 


L.1314 For 2-core cables, 2 amp. 
250 v. A.C./D.C. This new small flex 
lead filter is designed for the suppression 
of interference at band I television fre- 
ke only, and is for insertion in the 
ex lead within 6 in. of the motor of 
an appliance. This is the most conveni- 
ent form of filter which can be readily 
installed and is complete with terminals, 
cord erins, ete 


L./99. (2 or 3-core) 2 amp. 250 v. 
A.C,./D.C. Inductor and capacitor filter 
effective at band I television {frequencies 
and short and medium wavebends. This 
is an inductor and capacitor filter designed 
for connection in the lead of domestic 
electrical equipment such as hair dryers, 
vacuum cleaners, sewing machine motors, 
electric fans, etc., and to be truly effective 
must be fitted within 6 in. of the con- 
nections of the motor in the appliance. 


L.1334.2 Amp. This very smal! inductor 
is essential for the filtering of interference 
on band III, and is individually tuned 
for use on band I, It must be fitted inside 
the casing of the appliance. When dealing 
with these very high trequencies, it is 
generally quite useless to attempt filter- 
ing in the flex lead, as the odd 6in. 
of lead together with the overall dimen- 
sions of the appliance is an appreciable 
tactor of the wavelengths and the whole 
acts as a radiator of interference 
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occur between transmitters but this is not a serious 
problem with transmitters of smal] power rating. 

Equipment Design.—The technical factors which 
set limits to the reduction of channel width, and 
which primarily concern equipment design, are as 
follows :— 

I. Bandwidth of transmission and reception. 
II. Frequency stability of transmitters and 
receivers. 

III. Inter-modulation effects in receivers. 

IV. Susceptibility of narrow band receivers to 

noise interference. 

{—Transmission Bandwidth.—Consideration of 
the “intelligence bandwidth” necessary for ampli- 
tude modulation, frequency modulation and single 
sideband systems, is in favour of the s.s.b. system. 
But it is only proposed in this article to consider the 
use of a.m. and f.m. systems as it is considered that 
sufficient technical progress has not yet been made 
to permit s.s.b. systems to be used for v.h.f. mobile 
radio. 

The comparison of intelligence bandwidth of 
transmission between a.m. and f.m. is in favour of 
the a.m. system which in the ideal case only occupies 
a total spectrum of twice the highest modulating 
frequency in use. The f.m. system occupies a spec- 
trum total of twice the highest audio frequency, plus 
twice the peak frequency deviation. Of more practical 
significance, however, is the attenuation of the un- 
wanted sideband energy as this becomes an im- 
portant and limiting factor in the ultimate reduction 
of channel spacing. 

Measurements made by the author on a.m. and f.m. 
systems indicate that, from the point of view of 
modulation sidebands, a low-deviation f.m. trans- 
mitter is very similar to a carefully designed a.m. 
transmitter. The noise sidebands from f.m. trans- 
mitters, however, occupy a very much wider fre- 
quency spectrum, which becomes a limiting factor 
not present with an a.m. transmission. 

The modulation and noise side- 
band spectra of an f.m. transmitter 


In the case of a.m. the minimum “nose” band- 
width can be either twice the highest modulation 
frequency or twice the r.m.s. system frequency 
error, whichever is the greater. 

The required slope response, or “bandwidth 
factor,” of the main selectivity determining elements 
of receivers is not casy to specify accurately. This 
is because of the wide variations which are possible 
between the response of the filters used and the 
“true” selectivity when measured by “two signal” 
methods (i.e., the level needed from an interfering 
signal to degrade a certain level of wanted signal 
by a fixed amount). This is particularly true of 
fm. receivers and was adequately described by 
Nicholson.’ The attenuation characteristics of filters 
must also allow for the frequency errors of the 
receiver itself and of the adjacent interfering 
transmitter. 

Some conclusions drawn by the author are : — 

1. A smaller bandwidth factor (i.e. a better filter) 
will be necessary for an f.m. system for the same end 
result as an a.m, system, 

2. In general, up to 20dB more attenuation is 
necessary from the filter characteristics than can be 
expected from a two-signal measurement on a.m, and 
probably nearer 40 dB for f.m. 

3. With due allowance made for system frequency 
errors, there is no great operational virtue in making 
the true selectivity of receivers significantly better 
than the degree to which adjacent channel transmitter 
sideband energy can be attenuated. 

Il—Frequency Stability Considerations.—The 
degree of frequency stability obviously becomes 
greater as the channel spacing is decreased and if both 
fixed and mobile equipments were produced regard- 
less of cost then even the most stringent of require- 
ments could be met. Even if this were the case, how- 
ever, it would not produce a proportional reward in 
terms of channel width reduction, as the present 
limitation (ignoring inter-modulation effects) is the 


are shown in Fig. 1 together with 
measurements of an a.m. trans- 


mitter designed for narrow-channel 
operation. This illustrates the very 


wide noise spectrum of a fre- 
quency modulated transmitter. 

It seems probable also that in 
wder to achieve channel spacings 
as low as 20 kc/s, f.m. systems will 
need to restrict peak deviation to 
Skc/s. In both am. and f.m. 
systems modulation limiting must 
be employed and followed by low- 
pass filters to prevent frequencies 
in excess of 3,000c/s from enter- 
ing the modulated stage. 

Receiver Bandwidth.—The effec- 
tive bandwidth, or “nose” band- 


@B BELOW CARRIER LEVEL 


FM. WITH 25~-ke/s MODULATION 
1 AND 5- ke/s DEVIATION 


if 


width, of a receiver must allow for 
the modulation width, plus the fre- 
quency error of the wanted trans- 


a 


mitter as well as its own frequency 
error and i.f. drift. 


In the case of f.m. the minimum 
“nose” bandwidth (6dB band- 
width) can be made equal to twice 
the r.m.s. frequency deviation plus Fig. |. 
twice the system frequency error. 
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Comparison of modulation and noise spectra of a.m. ana t.m. transmit- 
ters designed for narrow-channel operation. 
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frequency spectrum occupied by both a.m. and 
f.m. transmitters. 

This being so, the requirements of frequency 
stability are as follows: — 

(a) The frequency stability of transmitters and re- 
ceivers must be such that, under the worst conditions, 
the channel spacing is not reduced to less than a 
figure which will be determined by the onset of inter- 
ference in receivers due to transmitter sideband 
radiation. For instance, in a 25-kc/s system this 
might well be not less than 20 kc/s. 

(b) The transmitter and receiver stability must be 
such that under conditions of maximum frequency 
ertor the degradation of “ on-channel” performance 
is not unreasonable, 

These two factors are, of course, related to the re- 
ceiver “ nose” bandwidth and bandwidth factor, and 
a compromise is necessary bearing in mind that a 
greater frequency error may be tolerated in an a.m. 
system for a given degree of distortion. In any event, 
the less the frequency errors the greater may be the 
permissible b.w.f, and the smaller the “ nose ” width. 
In this last connection it should be noted that the 
reduction of “nose” bandwidth is beneficial because 
it will reduce the degree of energy received from a 
transmitter’s unwanted sidebands, 

The implications of tighter frequency tolerance are 
of great practical importance in relation to the design, 
production and maintenance of equipment. In 
respect of frequency stability the important difference 
to be expected between present equipment and equip- 
ment for considerab!y narrower channel operation, 
i.e. 30kc/s or less, are as follows : — 

1. All equipment will have to be adjusted with a 
high degree of accuracy to their assigned frequency. 

2. The use of crystal-oven control, to maintain the 
required degree of stability, will be important on base 
station equipment, and in the case of f.m. probably 
on mobile equipment also. 

3, Facilities must exist for periodically checking 
the frequency of base station and mobile equipment 
which must be provided with sufficient adjustment 
to correct any frequency error. 

One method, which has much to recommend it, is 
to periodically check the base equipment frequency 
and provide a simple means of checking the relative 
error of the mobiles. This may be accomplished by 
the use of a stable oscillator on the centre frequency 
of the receiver’s if. amplifier which in the presence 
of the wanted transmission will give a beat note equal 
to the prevailing system error. An illustration of a 
miniature portable oscillator which has been specially 
designed for this purpose is shown in Fig. 2. This 
oscillator is crystal controlled and employs one 
transistor, 


111—Inter-modulation.—The operational effect of 
inter-modulation in receivers has already been 
stressed and therefore all measures to reduce this 
factor will be of great benefit. Three approaches are 
possible : — 

1. Provide sufficient r.f. selectivity to attenuate the 
unwanted adjacent channels. 

2. Use r.f. amplifiers and mixers which have a high 
degree of linearity. 

3. Keeping the voltage gain of r.f. stages to a mini- 
mum, consistent with good noise factor. 

It is clearly uneconomical to provide a sufficient 
degree of rf. selectivity before non-linear valves 
which produce these harmful distortion products, 
and therefore it is not of practical importance. 
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The last two solutions are immediately applicable 
but only (3) is entirely in the hands of the equipment 
designer. 

IV—Noise Considerations.—The increase in sus- 
ceptibility of receivers to impulsive noise as the pass- 
band is reduced is both an unfortunate fact and a 
very compiex problem, which presents difficulty for 
the engineer both in respect of calculation and 
measurement. 

Analysis and measurements which have been con- 
ducted on f.m. systems* tend to show that, dependent 
upon the deviation employed, the levei of input and 
the degree of frequency error, a 25-kc/s receiver will 
be on the average 3-dB (but could be 6-dB) worse 
than a 50-kc/s receiver as far as impulsive noise is 
concerned. 

Where fluctuation noise is considered, this average 
figure is not measurably different, but for small 
input levels the narrow-band receiver can be slightly 
superior. 

For a.m. receivers fluctuation noise is less in 
direct proportion to the bandwidth, a fact which 
renders this narrow-band type of receiver much 
quieter, in the absence of any impulsive type of in- 
terference, than its wide-band counterpart. 

Narrow-band a.m. receivers are more susceptible 
to impulse noise and this has been adequately dis- 
cussed by Toth’ and many others. Measurements 
made by the author show that, depending upon the 
input level, but not to any great extent the frequency 
error, there is an inferiority of approximately 3 dB 
compared with a 50-kc/s receiver. 

Trends in Equipment Design and Measurement 
Technique.—It is interesting to examine what has 
made possible the solution of many of the problems 


just enumerated, problems that it was not possible 


to solve economically as late as 1950. Taking the 
technical parameters one by one, we come first to 
the big advantage to be gained in frequency stability 
by the use of close tolerance AT-type crystals. 
These can be produced economically with as little 
as +0.0015%, change in frequency for a temperature 
variation of some 80°C. Coupled with this is the 
use in base or mobile equipment of the miniature 
type crystal oven (illustrated in Fig. 3). This type 
of unit has long been in use in the U.S.A. and 
Canada and for a relatively small cost will reduce 
crystal frequency drift to less than +0.0005%,. 
With the use of ferrites, small highly stable capa- 
citors and methods of encapsulation, it is no longer 
a formidable problem to produce the necessary re- 
ceiver selectivity in a small size and with the 
required stability. As an example of what may be 


Fig. 2. Miniature crystal controlled transistor oscillator 
for testing v.h.f. mobile equipment (Labgear). 
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Fig. 3, Miniature crystal oven for use in mobile v.h.f. 
equipment. 


achieved, an i.f. amplifier using six i.f. transformers 
and employing ferrite coils can be made with a 
“nose” width of 12kc/s, a bandwidth factor of 3, 
and a frequency drift not exceeding 1 kc/s. 

Conclusions.—In conclusion it is intended to 
describe and comment in brief upon a number of 
the most important factors affecting the introduc- 
tion and operational success of narrow-channel spac- 
ing in the v.h.f. bands. 

1. The technical specifications to which this type 
of equipment must be designed and operate, can 
and are being written in a manner which permits 
satisfactory operation on adjacent channels in the 
same area. In this respect it will be possible to give 
a considerable measure of improvement with 
narrow-channel spacing, compared with current 
apparatus complying with existing specifications at 
the present channel spacing. 

2. Consideration should be given to the use of 
“same area” 25-kc/s channel-spaced equipment, 
and frequency separation of, say, 12.5kc/s with 
geographical spacing. 

3. Everything else being equal, some small degrada- 
tion must be expected in the performance of narrow- 
channel equipment under conditions of impulsive 
interference but this should be more than com- 
pensated by the availability of more channels. 

4. There is no reason to think that narrow-channel 
equipment will be less reliable, indeed it is likely 
that in view of the more stringent requirements in 
design, reliability will be improved. 

5. There will inevitably be problems of compati- 
bility between existing and new equipment and old 
and new frequency allocations. Careful attention 
to a comparatively small number of essential 
technical considerations, however, should ensure a 
smooth period during the introduction of new 
equipment. 

6. There should be only a small increase in main- 
tenance cost as compared with a properly main- 
tained wide-band system. It must be borne in mind, 
however, that satisfactory maintenance will demand 
accurate test equipment and well trained personnel. 

7. The maximum use of the extra channels, made 
possible by narrower channel spacing, will not be 
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obtained in areas using a large number of channels, 
unless there is a reasonably co-operative approach 
to the problems of the transmitter location, radia- 
tion pattern, and other means for reducing the 
effects of inter-modulation. 


8. There is an obvious advantage to be gained by 
the immediate introduction of equipment which 
will operate satisfactorily on the very minimum of 
channel spacing. This will ensure a long period of 
technical and operational stability and at the same 
time offer the very maximum of channels to the user. 

Finally, the way in which our limited frequency 
spectrum is to be divided between the various 
classes of users is a factor which will have a con- 
siderable bearing on the best use of the extra chan- 
nels which tec’ nical achievement has made possible. 
The maximum benefit to be gained will, in the end, 
be dependent on the good sense of administrators, 
manufacturers and users. 
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COMMERCIAL LITERATURE 


e Pulse Generator giving a main pulse, var'ab‘e .o 
width from 0.2 usec to 2 secs, from one output and a 0.2 «se, 
“pre-pulse”, preced’. , it by an interval var able between 
0.2 usec a secs, from another output. Man pulse hes 
rise time of 0.01 usec and can be triggered at frequencies up 
to 3Mc/s. Specification from Nagard, 18, Avenue Road. 
Belmont, Surrey. 

The Narda Corporation, of M’neola, New York, ask us 
to state (with reference to the item Waveguide Attenuators 
in the August issue) that their British representatives are now 
B and K Laboratories, 57, Un‘on Street, London, S.E.1. 

Optical Lenses and hand magnifiers made from synthetic 
resins, suitable for laborator’es and inspect on departments. 
Illustrated leaflet of types available from Combined Optical 
Industries, Plasta Works, Bath Road, Slough, Bucks. 

Anchoring Devices for circuit wiri Technical bulletin 
(No. 4) with draw of recent in uctions from Harwin 
Eng'neers, 101-105. N’ bthwaite Road, Harrow, Middlesex. 

Aerials and Accessories for sound and television, indoor 
and outdoor, tw'n-band, v.h.f. and cars. Convertors and 
pre-amplifiers are included. A 1956-57 cata c of the 
complete range by Aerialite, Castle Works, Stalybridge, 
Chesh’re. 

Contact B’-Meta) consisting of an inlay or facing of contact 
material integrally bonded to a base metal backing. Suitable 
for manufacture of contact parts, and will withstand shr -~ing, 

—= and — oy Also finshed bi-metal contacts. 
Zlectrical Eng neerng Data Sheet 1300:345 from Johnson, 
Matthey and Co., 73-83, Hatton Garden, London, E.C.1. 

Pillar Signal Lemp, like a miniature lighthouse, suitable 
for illuminating baseboards, etc. Also a 3-position jack switch, 
signal-lamp lenses, micro-switches with toggle (lever) opera- 
tion and rubber-covered crocodile clips Leaflet of ew 

roducts from A. F. Bulgin and Co., Bye Pass Road, Barking, 
issex. 

Aerial Masts tor rhombic, turnstile, delta match, vhf, 
u.h.f. microwave and scatter p'opagation arrays. Also trans- 
misson lines and other accessores. Illustrated catalogue 
from the Tower Construction Company, Sioux City, lowa, 
U.S.A., whose installation services include survey and lay- 
- <. site, computation of stress analysis and construction 

eeders. 
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Full-Range Electrostatic 


By H. J. LEAK, M. Brit. .R.€., and A. B. SARKAR, M.Sc. (Cal.), M.Sc. (Lond.), Grad. Inst. P., Grad. Brit. ILR.E. 


L.. is now well known that the push-pull electro- 
Static loudspeaker is capable of a quality of repro- 
duction far in advance of that obtainable from the 
moving-coil system. So far as the authors are aware 
previous literature on the push-pull condition and 
practical attempts at the construction of push-pull 
loudspeakers'’* have been on the assumption that 
construction will be as shown in Fig. 1. Hunt® 
(pp. 167-212) has given a detailed analysis of this 
transducer system and further contributions have 
been made by Walker’, Cocking® and Nuttall*. 

In the course of research and development on 
full-range electrostatic loudspeakers the authors 
have discovered that an alternative 
construction has theoretical and practical advantages. 

It will first be necessary to consider briefly the 
construction of Fig. 1. The active element consists 
of a very thin film of plastic material (D) stretched 
midway between two insulated and perforated metal 
plates (P, and P,). The gaps P,D and P,D allow 
movement of the diaphragm, which must have high 
resistivity in ohms per sq. centimetre. The alter- 
native arrangement of inserting a very high resis- 
tance (such as R in Fig. 1) has been shown in previous 
literature, the stated purpose being to prevent the 
electrostatic charge on the moving diaphragm from 
varying during the lowest audio-frequency cycle 
to be reproduced, This is an impracticable solution 
in a full-range electrostatic loudspeakez, the reason 
being that the capacitances will be small enough to 
necessitate R being of the order of thousands of 
megohms. If the full d.c. potential is to be applied 
to the diaphragm then the insulation must be in the 
region of many thousands of megohms, and this is 
impracticable with normal humidity variations. 

Let us examine some aspects of the mounting of 
the diaphragm of Fig. 1. The diaphragm must be 
tensioned to give a positive stiffness sufficient to 
counteract the negative stiffness or force resulting 
from the constant charge. The acoustical loading 
on either side of the diaphragm is low at low fre- 
juencies, With the thin, light plastic materials at 
present available for use, the elastic restoring force 
may not be sufficiently stable with respect to time to 
prevent eventual collapse. Of course, greater 
stabiliry can be obtained by sub-dividing the 
diaphragm into smaller areas bounded by supports, 
and better acoustic impedance matching and directi- 
vity may be obtained by making the diaphragm 
vibrate in the end of a long tube’~'®, and in this 
case the radiation impedance for the loudspeaker 
will be approximately the same as if it were mounted 
in an infinite baffle. The directivity pattern can also 
be altered by mechanical and acoustical treatment 
in the long tube. At first glance it appears that by 
these means one can avoid the use of the type of 
cabinet so essential for dynamic loudspeakers, but 
the work involved in production is complicated and 
little less expensive than a cabinet. 

The foregoing considerations led the authors to 
the new method of construction shown in Fig. 2. 
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method of 


The loudspeaker consists of an insulated and per- 
forated metal plate fixed rigidly between two stretched 
thin and light diaphragms, with air backing. Thus, 
the a.c. signal will be applied on the membranes 
(D1, D2) and the d.c. potential on the fixed plate (P). 

The transformation of electrical energy into 
mechanical energy involves the interactions between 
magnetic (in the case of the moving coil transducer) 
or electric (in the case of electrostatic, electrostrictive 
and piezoelectric transducers) fields and matter. 
The present theoretical concept is based on any of 
these physical effects since all types of electro- 
acoustic transducer follow the reciprocity law. 
Table 4.8 of ref. 11 shows the general relationships 
for these electro-mechanical transducer principles. 
It must be remembered that in the case of the moving- 
coil transducer the force per unit current is a function 
of the inductance and of the negative stiffness result- 
ing from the steady magnetic field, and the solution 
theretore entails the concept of “motional impedance.” 
But, in the case of the electrostatic transducer the force 
per unit voltage is a function of the capacitance and 
of the negative stiffness resulting from the steady 
electrostatic field, and hence the analysis can best 
be carried out using the concept of ‘* motional 
admittance "’* (p, 202), particularly when considering 
light plastic diaphragm materials comparable to the 
density of air. 

We know that a mechanical force / produces a 
particle velocity u when applied over a transducer 
surface S. If we consider plane compressional waves 
in a medium of low viscosity, then we heave 
pS/u = p.c,S = Z_, = mechanical radiation resist- 
ance (for lossless medium), where p,c, is the imped- 
ance of the medium (air), and p is the pressure. 

We can draw now the equivalent circuit of an air- 
backed transducer which may take the form of Fig. 3, 
in which L = equivalent § inductance = M/4t,’, 
where M motional mass and t, = transformation 
factor; C = equivalent capacitance, where K 
motional stiffness; R,, = Z,/4r.*, and C, = clamped 
electrical capacitance. 


Fig. |. Im the majority of push-pull electrostatic loud- 
speakers a central diaphragm vibrates between perforated 
hxed outer electrodes 
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Alternative arrangement of electrodes offering 
advantages both in design and manufacture. 


Fig. 2. 


many 
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Loudspeakers 


A New Approach to Practical Design 


We know that the mechanical Q of the transducer 
plays an important part in controlling the frequency 
response of the radiated power. The calculated 
value of the mechanical Q is generally lowered owing 
to the mounting loss of the transducer. Thus 
mounting is very important, since this additional 
damping reduces the intensity of the sound radiation. 
We know that it is possible to represent mechano- 
electric networks either by the sum of admittance or 
by the sum of impedance components (velocity and 
current as independent variables), and this so-called 
** duality ’’ behaviour®: '* plays an important part in 
the analysis of complex electro-acoustic systems. An 
example is the operation of a spring'' (a simple 
harmonic motion device), 

Let us now study the vibration of a stressed 
membrane which will be applicable to the motion of 
our diaphragms in Fig. 2. Morse'® has dealt in 
detail with the vibration of a stretched membrane, 
and he has shown that the shape of the boundary line 
on which the diaphragm is stretched has considerable 
effect on the solution of the equation, which is beyond 
the scope of this paper. One of his classic examples 
is a kettledrum, which we will consider briefly as it 
is applicable to our loudspeaker design. Striking one 
of the stretched membranes causes alternating 
compression and expansion of the enclosed air, 
which exerts force on both membranes and modifies 
their modes of vibration. When the velocity of 
transverse waves in the membranes is low compared 
with the velocity of sound in air, then the effect of 
the motion of one part of the membrane transmits 
very rapidly through the air to affect the other parts, 
and so, on the whole, the reaction of the air is 
uniform over the membrane’s surface. When the 
membrane vibrates, due to the adiabatic pressure- 
volume variations the excess pressure is represented 
with a negative sign, since this pressure always 
opposes the displacement of the diaphragm. The 
load offered to the diaphragm is expressible as a 
resistive term (additional reactive load is added when 
the mass of the diaphragm is not negligible). The 
resistive term varies with frequency, except when the 
speed of sound in the medium is less than that in the 
membrane, in which case the resistance is constant 
(= p.C,y, p, being the density of the air and c, sound 
velocity in air). 

The foregoing physical phenomena can be applied 
to the design of a modern condenser microphone and, 
remembering Rayleigh’s and Helmholtz’ reciprocity 
theorems and also the acoustical principle of 
similarity’, we know that these phenomena will be 
equally applicable to the construction of our full- 
range electrostatic loudspeaker. Considering the 
microphone, we must know the driving force due to 
the incident wave (uniform, approximately, over the 
diaphragm), and the reaction force per unit area of 
the medium (both sides of the membrane), the latter 
being proportional to the average displacement. The 
proportionality factor contains the specific acoustic 
impedance term of the medium. The resistive part 
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of this impedance consists of (1) the radiation 
resistance of the air next to the outer part of the 
membrane, and (2) the resistance due to reaction 
offered to the side facing the inside of the microphone 
case containing small holes (viscous friction is 
produced with the motion of air through these holes). 
The reactive part of the impedance due to the outer 
air is masslike (i.e., positive reaction) and that due 
to the air inside is stiffness controlled. The motion 
of the diaphragm is stiffness controlled when the 
frequency of mechanical resonance lies near the upper 
limit of the frequency range. ‘To achieve this a 
metallic diaphragm must be tensioned, limited by the 
tensile strength of the metal. In the case of a non- 
metallic diaphragm of low tensile strength, resonance 
will occur too low in the frequency range unless means 
can be found to bolster up the stiffness of the 
material, This can be done'* '® by a construction 
similar to Fig. 2, but omitting an electrical connection 
to one diaphragm. Assuming that the boundaries 
are air-tight, the trapped air serves the acoustic 
purpose of providing the necessary stiffness to the 
working diaphragm. 

We have applied the foregoing principles to the 


rig. 3. Electrical ana'ogue of 
a loudspeaker w.th the electrode 
arrangement of Fig. 2. 


construction of a full-range electrostatic loudspeaker,* 
which takes the form of Fig. 2. Consider the static 
condition: when the polarizing potential is applied 
the charge is constant over the entire surface of the 
central conducting electrode, because it is effectively 
infinitely rigid. Both diaphragms move small equal 
distances towards the central electrode, and there is 
no unbalancing of the two capacitances; therefore the 
balanced push-pull condition is maintained. One 
important advantage of our construction is that we 
can dispense with R (shown dotted) altogether, 
without altering the operation of the loudspeaker; 
because the charged plate is not moving, there is no 
necessity for a large RC constant, The problem of 
achieving resistance and insulation values of 
thousands of megohms is thereby eliminated, Of 
course, a low, practical value of R can be inserted 
as a protective device. 

The plastic diaphragms in our design are given 
outside resistive coatings, the values at ase being 
designated R, and R, in Fig. 2; therefore they are not 
external physical resistors, This construction pre- 
vents migration of charge, and also gives us a built-in 
RC transmission line offering a partial solution to 
the variable-area requirement necessary in a full- 
range loudspeaker. 

On applying the polarizing potential, in the 
absence of a signal, the behaviour of the diaphragms 
can be studied under two conditions: (1) when the 
interior air cavity is perfectly air-tight, which (if it 
can be practically realized over a long period) 
necessitates calculations based on innumerable 


® Patent applied for, 
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atmospheric variations; and (2) when a pinhole duct 
is dei>erately introduced to ellow for atmospheric 
pressure equalizition. We will deal here only with 
condition 2, The force of attraction between the 
perforated plate and one diaphragm can be repre- 
sented by: F éV ,* where é is a constant, 

Consider now the dynamic conditions when a 
signal voltage is applied, comprehending that the 
pinhole introduced to allow for atmospheric pressure 
equalization will have negligible effect at any audio- 
frequency on the stiffness of the enclosed air, and 
therefore on the damping effect of the resonant 
modes of vibration of the diaphragm. It is to be 
noted here that the displacement of the diaphragms 
will be due only to the maguitude of the constant 
charge on the fixed plate and the a.c. field resulting 
from the sig ial voltage between the diaphragms. 
Assuming e and e’ to be the maximum values of the 
signal and w and w’ their respective angular velocities, 
we can write the Fourier series (for the force between 
direct and alternating voltages) as: 

J &(V > € CO8 wt + e’ cos w't)* 

E((Vo + he* + be) + 


4(e* cos 2uwt 


e”* cos 2w’t) 
wt} 


ee ic os w w' )t cos( w 
+ (2V .fe cos wt e’ cos w't)) 
(on expansion) .. os so Qi 


The first term of equation (1) is a steady component 
whose function is to displace the diaphragm from its 
stationary position; hence it does not contribute to 
the reproduction of sound. The second term will 
produce second harmonic distortion, for we can see 
that it contains terms with frequencies double those 
of our applied frequencies, Similar distortion in the 
sound output will occur with the third term contain- 
ing the sum and differences of the applied frequencies, 
so it is only the fourth term, which contains the 
applied frequer cies, that we desire to be reproduced. 
Obviously, for low acoustic distortion we must make 
Vo>e and e’, so that 2V,ye and 2V,e’D>e, e’, he* 
and je, The same argument regarding the force 
can then be applied to the other diaphragm, re- 
membering that the displacement and the a.c. signal 
change sign on passing from one side to the other. 
Thus not only the efficiency, but also the quality of 
sound output is dependent on a high polarizing 
potential, particularly at low frequencies, since 
amplitude and sound energy is directly proportional 
to V, and V,* respectively. Note that this loud- 
speaker acts as a doublet. Note also that we have 
not taken into account, for the sake of simplicity, the 
non-planar shape of the vibrating diaphragms and 
the corresponding variation of electrostatic force on 
different parts of the diaphragms. 

As previously stated, the air enclosed by the 
diaphragms acts to stiffen them, and this helps 
towards an extended low-frequency response because 
the need for highly tensioning the diaphragms is 
reduced, The stiffness behind the diaphragms is 
dependent to some extent on the dimensions of the 
perforations in the central electrode. Changing the 
dimensions, and hence the air resistance, will alter 
the displacement and response curves, as shown by 
Morse (ref. 13, p. 197). 

The advantages of this system are considerable. 
Harmonic distortion, transient distortion and fre- 
quency deviations are all very much lower than on 
moving coil systems, The construction is simple, 
and reliable; the dimensions need not be unreasonably 
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large; the diaphragms need not be very tightly 
stretched; they are visible for inspection, and they 
form a dust-proof barrier protecting the highly- 
charged central electrode. 

In the previous convention of Fig. 1 the single 
diaphragm can be properly tensioned in the first 
instance on one of the perforated plates, but when the 
second plate is applied it is difficult to ensure exact 
coincidence of the spacers, and also the diaphragm is 
not accessible for inspection or adjustment. There is 
elso the serious practical difficulty of holding the 
spacers on the two plates in intimate contact with 
the diaphragm. 

The authors hope that the wide application of 
their ideas will speed the availability of better and 
cheaper high-fidelity loudspeakers, for it can be 
stated that the cost will be considerably lower than 
the best moving-coil systems, whilst the overall 
improvement in listening quality is demonstrably 
beyond question, 

Thanks are due to our colleagues E. H. Ashley and 
P. H. Biggs for their practical help in constructing 
many development models. 
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Solid “Electrolytic” Capacitor 

A METHOD of eliminating the electrolyte in tantalum 
oxide capacitors is reported by Bell Telephone Labora- 
tories. After formation of the oxide film on the surface 
of the sintered tantalum anode in the usual way, the 
electrolyte is removed and replaced by successive 
deposited layers of manganese dioxide, carbon and lead 
alloy The barrier layer established by tantalum, 
tantalum oxide and manganese dioxide is said to 
have high stability with time and temperature and gives 
a capacitance of 500F per cubic inch for a voltage 
rating of 35. 

Arrangements for manufacture are in the hands of 
the Western Electric Company. 
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IN THE RANGE 1.6-50 Ke/s 


The illustration shows 

a 1.6 and 3 Kejs Carrier 
Oscillator Unit for 
transmitting information 

to a remote bearing 
indicator as used in the 
Marconi V.H.F. Direction 
Finder Type AD200 


Available in evacuated envelopes with B7G base or with 
flexible leads for connection into the circuit 


Among the many uses for this type 


Fi itable for a wid 
of crystal are the following :— exure mode crystals are suitable for a wide 


variety of applications where an oscillator of 


SPEECH INVERSION good stability and small size is essential. They 


OSCILLATORS 
‘ns cover the frequency range 1.6 to 50 Kc/s with 


CARRIER CHANNELLING a point of zero temperature coefficient in the 
EQUIPMENT range 0°-40°C, The bar in XY flexure used 

* 
RANGE CALIBRATORS between 1.6 and 12.0 Kc/s has the great 
advantage of a low temperature coefficient in 


TIMING APPLICATIONS ETC. the region of room temperature. 


Lifeline of Communication 


‘> MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD, ESSEX. Telephone: CHELMSFORD 3221 


CR4 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 

150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.I. TRAINING 


% The teaching methods are planned to meet 
modern industrial requirements. 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


% The student is taken carefully and thoroughly 
through his chosen subject. 


% A tutor is personally allotted by name to ensure 
private and individual tuition. 


%& Free advice covering all aspects of training is given 
to students before and after enrolment with us. 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the correct educational sequence. 
The equipment, specially prepared and 
designed, remains your property. Courses 
Radio, 


Draughtsmanship, Carpentry, Photography 


include Television, Electronics, 


and Commercial Art, 
Amateur S.W. Radio, 
Electricity, Languages, < 


/ 
Mechanics, etc. 


Equipment supplied upon enrolment and 
remains your property. 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 
Building 
Business 
Management 
Carpentry 
Chemistry 
Civil Service 
Civil Engineering 
Commercial Subjects 
Commercial Art & 
Drawing 


Customs & 
Excise Officer 
Draughtsmanship 


Economics 
Electrical 
Engineering 
Electronics 
Fashion Drawing 
Heating & 
Ventilating 
Engineering 
Industrial 
Administration 
Journalism 
Languages 
Marine 
Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.6. Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Sanitation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 
Tele- 
communications 
Television 
Time & Motion 
Study 
Tracing 
Welding 
Writing 
Workshop Practice 
Works 
Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E,, 
L.1.0.B., AC.C.A., ACLS., AM.Brit..R.E., A.M.LLA., City & Guilds Examinations, 8.S.A 


Certificates, ete, 


Courses from 15/- per month 


POST THIS COUPON TODAY 


Please send without obligation your FREE book. 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, W.4. 


INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
18 PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


NAME 


ADDRESS 


SUBJECT(S) OF INTEREST 
4a (We shall not worry you with personal visits) 


OCTOBER 
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_ LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Echoes of the Show 


HAVING heard several “ high-quality ” demonstrations 
at this year’s Radio Show it has struck me how unsatis- 
factory the set-up is. There are no standards of com- 
parison. One demonstrator was frank enough to say 
the tone controls were set to suit himself and he could 
only hope it suited his audience. On another stand I 
was told that a speaker cabinet had been designed for 
another room, hence its admitted rather poor perform- 
ance. The recordings were chosen either to show g 
points or conceal the bad ones. 

I would suggest in future all the demonstration rooms 
should be made to a standard design and part of the 
demonstration should include standard records of widel 
varying character, all played with tone controls set level. 
Of course, other recordings and settings could be used 
for other parts of the demonstration. And dare I ask 
for “independent” rooms for comparing different 


makers’ products? 
London, N.8. C, STREATFIELD. 


AT the Radio Show a great deal of time was given to 
demonstrating the reproduction of gramophone records 
of popular music played on an electronic organ with a 
rhythmic accompaniment. 

In a type of instrument commonly used for this sort 
of entertainment, harmonics generated by rotating 
electromagnetic tone-wheels are synthesized into com- 
plex sounds; but only harmonics up to the eighth are 
used and the highest frequency generated is about 6,000 
cycles per second. Moreover—and this applies to any 
electronic instrument—the final complex sound itself 
issues from a loudspeaker which may be incapable of 
reproducing the highest audio frequencies. 

I do not suggest that the instruments in question are 
defective; on the contrary, the limitations I quote are 
largely the result of careful and ingenious design in a 
practical instrument. It is clear, however, that elec- 
tronic organs, whatever their merits otherwise, are of 
limited value as test material for wide-range sound 
equipment. In the demonstration I heard this fact was 
concealed by the drums accompanying the organ which 
naturally stood out in startling fashion when an efficient 
tweeter was brought into use. Unfortunately, the ability 
of a loudspeaker to reproduce toneless percussion 
instruments is no guarantee of a clean upper register; 
and many reproducers able to recreate vividly the snare 
drum, castanet and tambourine fail miserably in the 
reproduction of sustained complex tones at the top of 
the musical scale. Records of electronic organ and 
drums may therefore be positively misleading as a guide 
to the capabilities of a wide-range reproducer. 

Sawbridgeworth, Herts. H. GLOVER. 


Receiver Radiation 


“DIALLIST,” in your August issue, is a bit belated in 
suggesting that U.K. manufacturers should emulate the 
F.C.C. and establish limits for line timebase and other 
radiation from television receivers. My Association has 
had limits (evolved in collaboration with the G.P.O.) for 
line timebase radiation and tentative limits for oscillator 
radiation for about four years. In due course these 
limits will be published as part of BS905. 

We claim that, in the field of receiver measurement 
and interference radiation measurement and suppression 
techniques, the U.K. radio manufacturing industry is 
well ahead of its counterparts in other countries. In 
fact, many of the B.R.E.M.A. proposals to the B.S.1. 
were submitted in unabridged form as British proposals 
to International Standards conferences and have since 
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been incorporated, basically unaltered, as standards. 
The only criucism of British manufacturers in this 
respect which we feel “ Diallist” could legitimately 
make is that the industry has been too overloaded to 
publicize the work it has completed in collaboration 
with the G.P.O. However, it is to be hoped that this 
will be remedied by the publication of the British 
Standard. S. E. ALLCHURCH 
Secretary, The British Radio Equip- 
ment Manufacturers’ Association. 


Headphone Portables 


WHY does no manufacturer or kit supplier provide a 
cheap light portable or mains transportable for head 
phone use? The solution of the difficulties and domestic 
ill-feeling that arise when different members of a family 
want different programmes is not going to be solved by 
the production of small loudspeaker receivers for 
alternative use. Each loudspeaker programme needs a 
separate room, but the average English home in winter 
has only one warm habitable room; also there are times 
when some of us prefer silence. 

It is simple enough, I know, if one has the time and 
facilities, to modify existing sets and circuits for head- 
phone use, but why should it be necessary? Besides, a 
manufacturer has the resources to design such a set so 
as to achieve the greatest compactness. A mains head- 


phone set is what is wanted, 
Reading, Berks. THOMAS ASHBY. 


“* Economy in Receiver Design” 


I SHOULD like to comment on the use of negative 
feedback into a diode load, as in the circuit of the 
simple superheterodyne described in your August issuc 
In order to be negative, the feedback voltage must 
oppose the audio voltage on the diode due to demodula- 
tion, causing the diode to “see” an impedance lower 
than the load resistance. As the following amplifier 
does not pass d.c. the result is a deterioration of the a.c./ 
d.c. load ratio, bound up with the well-known clipping 
at high modulation, 

There is also another way of looking at this, Assume 
at the diode a carrier of, say, 1 volt nearly fully modu- 
lated with a sine wave, and the volume control set so 
as to get, say, 2 volts appearing across the speaker 
terminals (about 1.5 watts). Then at the instant of the 
centre of the modulation trough the negative diode volt- 
age due to rf. (or if.) will be at its minimum (af. 
positive going), but a negative peak of 2.8 volts appears 
at the other end of the diode load. It is clear from this 
that the diode is cut off, at least during an appreciable 
part of the modulation trough. Admittedly this is about 
the worst possible case, but some clipping must occur, 
especially with weak carriers and at high volume. 

Negative feedback into a diode-triode stage seems a 
tricky business. The feedback signal can be fed cither 
(a) into the grid circuit, or (b) into the cathode circuit, 
but in both cases the same problem arises, unless in 
case (b) the entire grid and diode circuit is also returned 
to the feedback point, having the disadvantage of losing 
all the gain of the triode stage, so far as the feedback 
loop is concerned. It would seem better to combine 
the diode (or diodes) with the if. stage (6B8G, EBFS0, 
etc.), and feed back into the audio triode cathode. The 
ensuing loss of maximum gair (feedback being constant 
now) is probably not so serious, as the maximum pos 
sible gain would hardly be wanted in connection with 
the then rather high hiss level, especially with good 
quality if, coils and a ferrite rod aerial, 

don, N.W.2 G. N, E, PASCH 
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Flexibility in Cabinet Design 


Af, 
1 


-_ 


ttl é 
al » J] 
A, 


** Knock-down '’ or ** pack-flat "’ television cabinet which 
utilizes two identical moulded side cheeks. The loudspecker 
louvers point forward, guiding the sound toward he front 
of the set; the controls may be easily recessed. Decorative 
schemes could be changed by pads in the moulding tools, 
and the glass couid be silk-screened around the edges to 
mask internal fixings. For 14-in and 27-in television sets, 
the top, base, back, mask and glass could be altered 
dimensionally, still leaving the mouldings intact. The 
top panel could be veneered ply or leathercloth-covered 
hardboard With this arrangement, cabinet storage 
and transport difficulties are overcome. All the complex 
shape is taken by the plastic moulding, while the other 
parts are comparatively plain 


WOODEN — BASEBOARD FITS 
‘ INTO GROOVES 


ALTERNATIVE USE 
FOR TV BASE 


A different approach to the television console or the 
radio equivalent to the furniture manufacturer's ** G" 
plan. 


Carries *hings a stage further. Here are three alterna- 
tives; a pull-out drawer type gramophone makes a fourth 
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THE CASE FOR PLASTICS, ALONE OR 


IN COMBINATION WITH WOOD 


IN these days of constant change in cabinet fashions 
radio manufacturers are often reluctant to make use 
of the many advantages of plastics when faced with 
high initial tool cost and the possibility of a “fixed” 
design. With a wooden cabinet, although more ex- 
pensive in itself, there are no tool costs and altera- 
tions can be accomplished with relative ease to 
give the model a “face lift” at a later date. 

In spite of this, I hope to show by the accom- 
panying examples that plastics can give the designer 
much more scope than is perhaps realized. The 
combined use of plastics and wood can often give 
strength and enhance the appeal of the design as 
a whole. The sketches are put forward simply as 
basic ideas to start trends of thought and they will 
have served their purpose if they lead to something 


new or help people to view plastics in a different 
light 


Application has been made for 


registration of the designs 
presented in this article 


Complex curved sides, top and back in phenolic; chassis 
sits in virtually a plain wooden box with a fancy front. 
The moulding is used as a dust cover and holds tne glass 
and mask, the glass being detachable via the wooden trim 
across the front. Plain colours, stoved enamel or the pat- 
ented ** Oxvar '’ finish could be used on the phenolic cover. 


PHENOLIC 


2 CABINET WOODEN 110 


wood OF >i 
MOULDED 
FRONT 


PHENOLIC 
CABINET 


TABLE OF 


CONSOLE TY OR CHaip-S/DE GRAM 
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By JOHN W. MOORE, M\S.1A. ESCUTCHEON 


(POLYSTYRENE) 
(Formerly Chief Designer, British Moulded Plastics, Ltd.) 


- BARBED 
PHENOLIC BODY 1 | “CL iP 


¢ PVC. EXTRUSION 


/(MITRED CORNERS) 


FIXING 
SCREW 
~/ / 


EXTRUDED 
YTHENE SEAL A shot at the future. if it mokes you shudder, | hope it 


will also make you think, In effect it is an ideal moulding 
form with its sweeping curves and compound radii. 


| 


A method of sealing the air space between the glass and 
the tube face and moulding the mask as an in’egral part 
of the cabinet. As an alternative, the front portion alone 
could be moulded and attached to a simple wrapped-ply 
cabinet. 


WOODEN TV CABINET WITH 
RVC. ROLLER SHUTTER FRONT 


Boor 
(PHENOLIC) 


VENTS The main objective is to cover the vacant stare of the 
cathode-ray tube when not in use. This is achieved on 
more expensive models by hinged doors or wooden shuiters 
Plastic shuttering act.ieves cheapness, colour and durability 
in one go. 


CABINET eee an 


OF TACHABLE 
TRIP FOR 
GLASS REMOVAL 
LOUDSPEAKER 


One-piece phenolic cover. Everything is there in one 

moulding: loudspeaker apertures, ven'ed back, rabbet 

for giass with simple removal. Chassis, tube and controls 

moun ed on plywood base. A separate centre pod in the 

tool could give variety in the speaker openings which coula 

also be covered or painted to give colour changes. An er oo as oe, : 

extruded flexible p.v.c. trim provides a non-scratch, non- <a $33 : AED OUT 
skid buffer for a polished table top and allows yet anothey ¥. ; x ACETATE SHEET 
possible colour change. . a *F OR WOODEN BASFLE 


The cabinet body should be of relatively simple shape 
with a plain? on al area. The tuning scale could be applied 
as a transparent disc, or moulded-in and pam filled. The 
frontal covering could be virtually anything with enough 
hoies in to bavs the sound. Merol or plastic trim strips 
could be trapped between the cabinet and front cover. 
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MOULDED FSCUTCHEON 


(POLYSTYRENE) 


\etssseeaeaal 


An alternative treatment of the two-piece cabinet in which 
the front escutcheon is consiant Either a moulded or a 
wrapped-ply back cover with internal fittings could be 
used 


Possibly the best shape from the portabie point of view 
lhe long handle is designed to take the pull of the set's 
weight at the proper poinis and could be made to pivot to 
one side to disclose the scale and knobs. These would 
fit neatly into a dished form or could be attached to 
the chassis and pushed into the top part of the recess that 
takes the baffle, thereby giving a frontal instead of top 
scale presen.ation The moulding itself would be inex 
pensive and strong and could be either colourful or 
unobtrusive. 


HANOLE ASSEMBLY 
(MIGHT BE POSS/BLE TO MOUNT 
AERIAL ROO ON THIS PANEL) 


ONE TOOL BUT WITH TWO PADS >. 


TO MOULD INTERNAL FORM 
iN AREA “x 


Method of achieving maximum internal flexibility in a 
portable with the minimum of tool cost using ** identical "’ 
back ana front forms, but with a slight amendment to the top 
tool. For example, if we require holes in the front of the 
cabinet we mould, say, 5,000 off. The pad is then changed 
to seal off those holes and 5,000 backs are moulded 


REPLACEABLE 
PAO \ REPLACEABLE 


BOTTOM 
) PAO 


Tool 


« 


; rT “a 


; 


“x” MUST BE 
NF ERENCE 


IGNERS THIS AREA CAN BE ALTERED 


8Y CHANGING THE PADS 


Method of changing the *‘ face "’ of a cabinet. Not new, 
but could be more widely known, Although the body 
remains basically unaltered the part that really matters 
may be subjected to innumerable alterations. 


Centimetre-wave Beacon 


A COMMERCIAL version of the microwave 


Microwave harbour beacon equipment, with portable 
receiver in the foreground 
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harbour beacon described in Wireless World, 
November, 1955, by A. L. P. Milwright (Admiralty 
Signal and Radar Establishment) has now been 
produced by Elliott Brothers. The equipment, 
though basically unchanged, has been modified in 
external form, particularly as regards the receiver. 
It works on an adaptation of the Lorenz system of 
overlapping signal sectors with an equi-signal path 
between them 

In its present form the gear provides a simple 
ind relatively inexpensive navigational aid for small 
craft, such as fishing vessels, when entering har- 
bours. The transmitter, installed on shore, costs 
£550 and receivers, one of which is needed for each 
vessel using the beacon service, cost £55 each. 

The receivers, which are extremely light and 
easily portable, employ transistors; they can also be 
used as simple direction-finders as an aid to finding 
the beam-path. Agents for installation and main- 
tenance are Coastal Radio, Ltd., Hope Crescent, 
Edinburgh, 7. 
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Designing Decade 


Units 


By C. D. LINDSAY, B.Sc. 


Simple Method of making 


useful items of test 


gear 


ry 

i RIAL and error is often the method by which 
the optimum value of a component for a parti- 
cular circuit function is found. This is a simple 
matter in the case of resistors, but capacitors or in- 
ductors are more difficult to deal with. In most cases 
the usual way is to use a decade box. It is often 
thought that such a box is large and costly, but it 
need not be so, as it is now proposed to explain. 

It is well known that if one has units of capacitance 
of 1, 2, 2, and 5, by suitable choice, any value from 
zero to 10 in steps of 1 may be formed. At first 
sight the switch to make this choice may appear to 
be somewhat complicated, but in point of fact it is 
possible to do this with a single wafer-type switch, 
actually much simpler than the wavechange switch 
in the average radio set. Moreover, no insulated 
contacts are used, as this would seriously increase the 

tray capacitances. In an actual decade the error 
caused by the switch amounted to only 13 pF. 

For most practical purposes 10%, tolerance com- 
ponents are satisfactory, but 5% selected capacitors 
are normally available at slightly increased cost from 
at least one well-known manufacturer (T.C.C.). 
Naturally a box using a number of decades of these 
components would be correct only to one significant 
figure. 

Those who wish to construct a closer tolerance 
box, and have available a good quality bridge, may 
use silvered mica capacitors, in particular the type 
one eyelets together, and which are made by Johnson 
Matthey. These should be built up to slightly more 
capacitance than required (but not more than the 
capacitance of one plate above the value required). 
They should then be adjusted to the correct value 
by scraping and then dipped in hot wax. Remove 
from the wax after about 15 seconds and shake off 
excess wax. After cooling, adjust on the bridge 
again (they will have increased in value due to wax 
dipping). After final adjust- 
ment dip in wax for 3 to 4 
seconds which will build up a 
thick protective coating. The 
value of the capacitor may, if 
it will show through the wax, 
be written in ink on the plate 
remote from the one on which 
any capacitance adjustment is 
to be made. 

A single wafer switch in- 
tended for inductors or re- 
sistors (or anything that adds 
when joined in series) is 
shown here. Again it uses no 
insulated contacts. As it was 
not found possible to design 
such a switch using the more 


Wrrecess Wor_p, OcTopEer 1956 


° 


Arrangement of contacts and “ wiper '’ rings on switch 
plates for (a) capacitors and (b) resistors, viewed from the 
rear. The knob is assumed turned fully anti-clockwise 
Dotted sketches on left show the contacts on the front 
surface of the wafer as viewed from the back. 


conventional values of 1, 2, 2, and 5, the choice 
of 1, 1, 3, and 5 was adopted instead and in practice 
has been found to be just as good. 

The series resistance of the contacts is below 5 
milliohms so that even low values of resistance are 
practical, the limit being set by the current rating of 
the switch. 


Example of a capacitor decade box 
constructed in the manner described 
in the text. 


Transistor R.F. Amplifiers 


1.—Available Junction Types as High Frequency Circuit Elements 


By D. D. JONES,* MSc. DuL.C. 


J NCTION transistors will probably find one of 
their main markets in battery-operated broadcast 
radio receivers such as the “‘ personal ”’ portable and 
car types. ‘The reason for there being only a few of 
such receivers on the British market at present is that 
transistors for handling large output powers and for 
use in high-frequency circuits are not yet in large- 
scale production. ‘Transistors suitable for the high- 
frequency stages of receivers for the medium wave- 
band are now in an advanced stage of development 
but it is unlikely that all the requirements of a v.h.f. 
f.m. receiver will be met for a considerable time. 

Difficulties in obtaining high-frequency transistors 
inevitably mean that the existing types are used at 
higher frequencies than are intended by their 
designers. Since this state of affairs may last for 
some time, it is important to realize what parameters 
set a limit to the frequency at which the transistor 
can be used. It is equally important to consider 
the effect of these parameters on circuit design, in 
order that as good performance as possible can be 
obtained, 

In one respect junction transistors differ very 
considerably from thermionic valves. Whilst the 
valve is substantially from internal feedback 
effects up to comparatively high frequencies, the 
transistor suffers from feedback at all frequencies. 
Because of this, the input and output circuits of a 
transistor amplifier are not isolated from each other 
as are the grid and anode circuits of a ‘‘ common 
cathode ’’’ thermionic valve amplifier. At high 
frequencies this internal feedback, coupled with 
phase changes due to transit time effects in the 
transistor, can be very serious and can easily lead to 
an amplifier becoming unstable. 

This part of the article discusses how to represent 
a transistor as a high-frequency circuit element, 
while Part 2 will show how the effects of internal 
feedback can be neutralized. As an example, the 
use of a p-n-p transistor, type GET4, in a 465-kc/s 
i.f. amplifier is considered. ‘This transistor is really 
intended for use in amplifiers at much lower frequen- 
cies, but its use at 465 kc/s is fairly typical of the 
** marginal ”’ application of transistors that is inevit- 
able until newer types are readily available. The 
problem of automatic gain control will also be 
discussed in Part 2, 

Probably the most suitable, if not the only, tool 
for studying the behaviour of transistors at high 
frequency is the a.c. equivalent network. This is a 
network used to represent the a.c. characteristics of 
a transistor under the chosen d.c, operating condi- 
tions; it is assumed that the d.c. bias circuit does not 
shunt or otherwise upset the a.c. circuit. Although 
many different networks have been suggested, it is 
found that the T type is as simple and convenient 
as any. 
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At low frequencies a junction transistor operated 
in a common-base amplifier arrangement can be 
represented as shown in Fig. 1. The current 
generator «i, means that a voltage ar,i, is developed 
across the collector resistance r, when a current i, 
flows in the input circuit. The arrows indicate 
positive directions of currents and voltages. 

At high frequencies it is necessary to change this 
network in a number of ways:— 

(a) Because of transit time effects the value of the 
current gain factor, a, decreases as the frequency 


increases. It is found that this can be expressed as 
Z . 

a j where «, = value of « at low frequency 
UW iTa 

and f, = frequency where | « 0.7a,. This 

value f, is sometimes known as the ‘3 dB down 


‘ 


frequency ” or, more often, as the “alpha cut-off 
frequency.”” The above expression is by no means 
exact, but is found to be sufficiently accurate at 
frequencies up to about 0.5 f,. 

(b) It is necessary to take into account the capaci- 
tance (C,) that appears across the collector-base p-n 
junction, 

(c) There is also a capacitance C, across the emitter 
resistance, r,. This is not a straightforward p-n 
junction capacitance, but is due to transit time 
effects and is known as the “‘ emitter diffusion capaci- 
tance.”” C, may be deduced from the expression 

] 


2 "hat, 


C, 
r, being given by 
ie 
r, (ohms) ~ = 
I, 
where I, is the emitter bias current in milliamps. 
(d) The value of the base resistance is much lower 
at high frequency (e.g. 100 kc/s) than at low fre- 
quency (e.g. 100 c/s). The high-frequency resistance 
is known as the extrinsic base resistance, r,, (or, 
sometimes, r,’), and is the resistance of the section 
of germanium between the point where the base lead 
is soldered on to the germanium and the point where 
“the transistor proper ”’ may be considered to start. 
As an example, consider a GET4 transistor 
operated at a collector voltage of — 12 volts and an 


emitter current of ImA. 

r, 252 

oF 0.4 6uF 
A 1.4 Mc/s 
r, 1MQ 
C, 45 pF 
Tro 70OQ 

0 0.975 


Zo 
At 465 kc/s the value of C, is such that it heavily 
shunts r,; it may therefore be possible to ignore r, 
(compared with C,) except in circuits where C, is 
part of a tuned circuit and where very high values of 
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Fig. |. Low frequency equivalent circuit. 


Fig. 2. High frequency equivalent circuit. 


dynamic impedance are used. However, at 465 kc/s, 
the reactance of C, is roughly twice the magnitude 
of r, and in certain circuits it must be taken into 
account, 

The high-frequency equivalent network thus 
becomes that shown in Fig. 2. This relates to the 
common-base arrangement but may easily be adapted 
for the case of the common emitter amplifier by 
simply rotating the arms of the T; this is shown in 
Fig. 3. However, in the common-emitter arrange- 
ment, it is sometimes preferable to express the current 
generator that indicates amplification (i.e. the «i, 
part) in terms of the current flowing in at the input 
terminals. The input current is now i, and by 
using the expression 

ip T 
it is possible to transform the network of Fig. 3 to 
that of Fig. 4. 

Using these various equivalent networks it is 
possible to calculate input and output impedances 
when using various generator and load impedances, 
and also to determine the gain of the amplifier. 
They can also be used, and this is at least as important, 
to indicate how the internal feedback occurs and thus 
how to design circuits that neutralize its effects. 

The importance of the various factors that limit 
high-frequency performance will now be considered 
in turn, 

Alpha cut-off frequency.—The most obvious 
limitation is the reduction of « with increasing 
frequency. The effect of this in circuit performance 
depends on the values of load and generator impe- 
dances. As an example, consider a common-base 
amplifier working into a load R, which is very small 
compared with r,. Using the equivalent network 
shown in Fig. 2 the input impedance at the emitter 
is then given approximately by the expression 
Zin = Ze + Ty (1 —«) where Z, is the impedance of 
C, and r, in parallel. Hence, if the amplifier is 
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Fig. 3. The circuit of Fig. 2 rotated to represent the 
common emitter arrangement. 
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The circuit of Fig. 3 modified so that amplification 
is expressed in terms of i, 


supplied from a generator (v,) of resistance r,, we 
find that the current flowing in the input loop is 
given by 

Uy 
', + Zs + fool a) 
Since « decreases with increasing frequency, Z,,, will 
increase and hence I,,, will decrease. In order that 
this reduction in I,,,, which results in a decrease in 
the gain of the amplifier, be kept as small as possible 
it is necessary that 

(i) ry. be as low as possible. 

(ii) r, be as high as possible, 

The frequency /, is determined by applying a 
constant-current signal into the emitter and varying 
the frequency until the voltage developed across 
a very low resistance (e.g. 3009) in the collector 
circuit is reduced to 0.7 of its amplitude at low fre- 
quency. Thus f, may be regarded as the bandwith 
of a common-base amplifier driven from a very 
high-impedance generator and working into a low- 
impedance load, As was shown above, the effect of 
changes in « with frequency become more marked 
as lower values of r, are used, Since it is necessary, 
in a practical circuit, to use a value of r, of the same 
order of magnitude as Z,, in order to obtain high 
gain, the limitations due to the variation of « with 
frequency are likely to occur at frequencies well 
below f,. 

In fact, the bandwidth of an untuned amplifier 
working into a low value of R, is found to be given 
approximately by 
| ' y mae 


The complex nature of « also means that Z,,, has 
an inductive component. 
Another case worth considering is the effect of 


lin - 
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the variation of « with frequency on the performance 
of a common-emitter amplifier. The network in 
Fig. 4 shows that the current gain factor in this case 
is given by the factor «/(1 4); this is often termed 
4,» In this case the current gain cut-off frequency, 
Jacys 18 found to be given by 
A ] Ba) Ju 

Taking the GET4 example considered earlier, we 
obtain a value of 35 kc/s. That is, the bandwidth of 
an untuned common emitter amplifier (measured, 
as before, from zero frequency) fed from a high 
generator impedance (constant-current source), and 
working into a very low load resistance, is given by 
It may at first sight, therefore, be surprising 
that such a transistor as the GET4 should be con- 
idered at all for use in a common-emitter amplifier 
at 465 kc/s 

However, for the common-emitter amplifier (with 
low R,) the input impedance is given approximately 
by 


and, hence 
is given by 


using a generator, r,, the input current 


g? 


T, j : 
In this case, as the frequency is increased, « decreases 
as before but the effect now is to reduce the value 
of Z,, and hence to increase I,,. As a result the 
bandwidth now becomes substantially greater than 
facys the lower the value of r,, the higher does the 
useful range of operating frequency extend, In 
practical amplifiers r, is comparable with Z,,, and 
this results in a substantial increase in bandwidth. 
Base resistance and collector capacitance.—In 
both the common-base and common emitter cases 
considered above, the effect of frequency variations 
of « on the frequency range of the amplifiers becomes 

more pronounced as r,, is increased. 
Consider also the feedback due to r,, and C,. This 
may be seen from the network shown in Fig. 2. If 
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CONDITIONS 


an a.c. voltage V, is applied to the collector terminal, 
and the emitter terminal is a.c. open circuited, a 
voltage V, will appear at the emitter terminal. At 
a frequency f, V, will be given by 
j2nf C, Tro 
1 +7 2nf C, ry, 
This expression shows that the product C,r,, must 
be kept as low as possible if the resulting internal 
feedback is to be small. It also shows that it is the 
product of C, and r,, that is important. 

The parameter r,, depends largely on the resis- 
tivity of the germanium used and on the geometrical 
construction of the transistor; it is found to be 
substantially independent of the d.c. operating 
conditions 

The collector capacitance C,, on the other hand, 
is highly dependent on the operating conditions. 
Thus for a p-n-p transistor, such as the GET4, made 
by the “‘alloy”’ process, C, varies with the d.c. 
collector voltage V, as follows: —C, c 1/7/V.. 
Thus if V, is reduced from 12 volts to —6 volts 
in the example considered earlier, the value of C, 
is increased by 50%. 

Figure of merit.—It has been shown above that, 
in order to obtain good high-frequency performance, 
it is necessary that 


v, V; 


i) f,, be as high as possible. 
ii) r,, and C, be as low as possible, 

A useful performance criterion is given by what has 
become accepted as a “‘ figure of merit ”’ for transistor 
amplification. This is designated by the factor M,, 
where 


, with f, expressed in kc/s, rp, in 
ohms and C, in pF. 

For a transistor having the values quoted above, 
M, is 0.44, 

[he more practical aspects of designing transistor 
h.f. amplifiers, with particular reference to neutraliza- 
tion and a.g.c., will be discussed in Part 2 of this 
article 

To be continued.) 
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OCTOBER, 1956 


NOW 


A CONFIDENTIAL STAFF LOCATION SYSTEM! 


WirRELESS WorLD 


Verbal Orders Quickly and Quietly 


It’s new and it’s unigque—the Multitone Staff 

Location System. There’ve been loudspeakers, 

bells, lights and even buzzers, but not a system in 

which confidential messages can be delivered to individual 

members of a staff—whether numbered in tens or hundreds. 

However compact or scattered an organisation may be, this is 

going to be the biggest business time-saver yet. Originally developed 

in conjunction with St. Thomas’ Hospital, this system is now far in 

advance of anything yet made and is sold at a highly competitive price! 

HOW IT WORKS. A magnetic induction loop is laid round the building 

from the Coder/Oscillator unit. Anyone needed to be on call carries a receiver 

(only 5” long, 1” diameter and it only weighs 5 oz. with battery!). On being 

alerted by his call signal, which is received by him alone, he can hear a direct speech 

message without anyone else being disturbed. 

WHAT IT COSTS. The average cost of an installation with 50 receivers would be under 
£1,500 including the cost of the loop. The receiver incorporates four transistors and is 
powered by a single cell. Since the quiescent current is less than 0.§ m.a. it will only cost 
a few shillings a year to run each receiver—considerably less than any other electronic system. 


multitone : 


STAFF LOCATION SYSTEM 


Multitone Electric Co. Limited, 12-20 Underwood Street, London, N.1. Clerkenwell 8022 
Cac am 
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the magnetic 
material with 
optimum 
rectangularity 


Magnetic satura- 
tion at low field 
strength. Reman- 
ence almost equal 
to saturation. 
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MAGNETIC AMPLIFIERS —SATURABLE MASNerxie 
REACTORS — MEMORY STORAGE DEVICES cept 
and other similar applications. 


-_ —— 
It is supplied in the form of toroidal cores, fully materials 


heat-treated and protected by nylon boxes ready 
for winding. 


Permalloy ‘F’ is particularly suitable for 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 


TELEPHONE LINE DIVISION: NORTH WOOLWICH - LONDON . €E.16 


F.M. Receiver Design 


Methods of Improving Capture Ratio to Combat Multi-path 


and Co-Channel Interference 


1 
ES: to expectations, frequency modula- 
tion has so far failed to bring about the revolution 
in broadcasting which has been predicted from time 
to time. F.M. was announced over twenty years 
ago; its advantages have been widely admitted, but 
nowhere has it replaced a.m. as the main broad- 
casting medium. The reasons are many, varied, and 
interesting; but in this article it is proposed to discuss 
one single contributory factor, namely the imperfect 
performance of f.m. receivers of what we may call 
‘* traditional’ design. 

Receivers at present used for f.m. reception are 
variants, almost without 
exception, of the basic 
design used by Major 
Armstrong in his tests in the 
middle thirties. On the one 
hand this might not seem 
too surprising, since a.m. 
receivers have undergone 
relatively little refinement 
in basic design in the same 
20-year period. Yet it is 
perhaps just this tendency 
to think about new things 
in terms of similar subjects 
with which we are already 
familiar that leads to such 
** follow-the-leader ”’ situa- 
tions. Much that has been 
added to the literature of 
f.m. receiver design in the last 20 years has yet to find 
its way into receivers in commercial production, 
It cannot be denied that Armstrong’s work’ represen- 
ted a thrilling example of creative engineering in the 
face of monumental scepticism on the part of organ- 
ized radio, and it is no reflection on his work that 
the type of receiver he originated has since been 
shown to suffer from shortcomings, albeit subtle 
ones. But first let us review what has been accom- 
plished in spite of them. 

Before an f.m. broadcast service is established, 
field tests are generally made. Inspection of the 
available reports*: * * ® of these field tests reveals 
an interesting point. Although they were carefully 
conducted and meticulously recorded, it is apparent 
that some of the conclusions can be questioned, 
It must be clearly realized that such conclusions are 
valid concerning only the whole combination of 
transmitter, propagation medium, and receiver, 
rather than purely and simply about f.m. as a basic 
system of broadcasting. It appears that this distinc- 
tion has been lost. Consider an analogy with a.m. 
broadcasting; one would not perform an a.m. field 
test with a crystal set, or even with a 1936 t.r.f. 
receiver, yet the diligent reader can find examples 
of recent f.m. field tests using receivers which from 
all accounts appear to be no more than refined ver- 
sions of Armstrong’s original design, to which we 


designs. 


* Hewlett-Packard Company, Palo Alto, California. 
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In America, where more than 500 f.m. 
broadcasting stations 
service, the problems of co-channel inter- 
ference have lately directed attention to 
the inadequacy of * traditional *’ receiver 


This article presents the arguments 
which have led to the adoption of wide- 
band discriminator circuits in some of the 
more advanced American commercial f.m. 
tuners, and outlines alternative techniques 
for improving f.m. reception under adverse 
conditions either of receiver siting or 
anomalous propagation. 


By LAWRENCE W. JOHNSON* 


have assigned, we hope without offence, the descrip- 
tive adjective “‘ traditional.”’ It is of considerable 
importance to note that f.m. has been adopted in 
spite of the receivers used, 

No stigma should be attached to the incorrectness 
of conclusions mentioned above, for the history of 
radio shows that many of the foremost authorities 
in the field, past and present, have jumped to in- 
correct conclusions about f,m.’s capabilities. It 
seems, in fact, to have been a sort of occupational 
hazard for radio engineers and scientists, afflicting 
the great and small alike. Perhaps it still is. 

Many vague and exces- 
sively inclusive claims have 
been made at one time or 
another for f.m, Some have 
been incorrectly stated and 
others have been idealized 
versions of what f.m, can do 
when receivers of advanced 
design are used; but all these 
claims, of whatever validity, 
are based on the capture 
effect, by virtue of which a 
signal effectively ‘‘ takes 
over ”’ at the f.m, detector 
if its amplitude exceeds the 
sum of the amplitudes of 
any other signals present 
there, Proper consideration 
of the relevant vector 
diagrams will yield the correct answer. The 
literature*:’* explores the subject in detail and we 
will do no more than outline some of the procedure 
by which the details of performance can be deduced, 

Consider the rather special situation that exists 
when two signals of constant power are present 
on the same carrier frequency in nearly the same 
strength. Suppose that one signal has a field 
strength which yields one millivolt at the aerial 
terminals while the other yields nine tenths of a 
millivolt, and that both are now frequency-modu- 
lated. Let us examine their vector sum during a 
period short compared to the highest modulating 
frequency. Of particular interest is the angular 
velocity of the resultant, R, since it is that angular 
velocity which carries the intelligence we are plan- 
ning eventually to recover. At the same time we 
must not lose sight of the amplitude behaviour of 
the resultant, since that too must influence our 
design decisions. Suppose for the time being that 
we have available a limiter circuit which will accept 
the sum signal and yicld an output of constant 
amplitude, which will of necessity have the same 
angular velocity—or instantaneous frequency— 
characteristics as the original sum vector. For con- 
venience we shall choose the one-millivolt vector 
as our reference in time, and we shall suppose 
that the other vector is slightly higher in frequency 
during the period of our examination, and so will 
be rotating anti-clockwise about our reference 
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vector, Fig. l(a) shows the situation when the two 
vectors are pointing very nearly in the same direction; 
then the resultant nearly 1.9 millivolts, and is 
rotating witl na ilar velocity relative to the 
I-mV vector only slightly different from half that 
with which the 0.' ’ vector is rotating. 

Some time lat ipproximately one half cycle 
of the frequency erence between the two com 
ponent vectors—the situation is as shown in Fig 
l(b); here the two ve very nearly directly 
subtracting. Now the resultant is very nearly 0.1 
mV, and of particular interest is the fact that its 
angular velocity relative to the l-mV vector is now 
something like nin that with which the 
0.9-mV rotating; but that now tl 
resultant vector going clockwise, and 
corresponds to instantaneous frequency 
siderably below e fre of the l-mV signal, 
while in Fig, l(a lirection of rotation and relative 
angular velocity corresponded to an instantaneous 
velocity slightly above the frequency of the l-mV 
signal hus the instantaneous frequency of the 
resultant varies OV i range during 
one cycle of thé frequency, but since 
in the long run the resultant makes the same number 
of total revolutions as the longer vector, their average 
angular equal, Also shown in 
Fig. 1(b) is the loci tip of the sum vector 
for one complet frequency cycle; this 
is to emph xtent of the amplitude variation 
during the differe: frequency cycle 
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Frequency Spectrum After Limiting 


Thus we et hat the resultant instantaneous 
periodic variations at the 
average frequency being 
that of the tor; and the amplitude also 
undergoes variations at the difference frequency 
A plot of the frequency versus time 
would harp spikes whose maximum 
frequency deviation from the nominal carrier 
frequency can ex by far the nominal 75-k 
peak deviation that 1s to say for 
all stages which do not limit, purposely or acci 
dentally, a 150-1 bandwidth will nevertheless 
suffice for undistorted transmission of the resultant; 
for since idth would suffice for either 
signal separately it will | superposition, valid 
for linear sy them equally well 
simultaneously, But o1 limiting has taken place, 
having the useful effect of removing the amplitude 
variations, we encounter as an unavoidable 
quence a broadening of the frequency spectrum which 
means must have the new 
wider bandwidth if they are to transmit faithfully 
the limited signal Ihe frequency spectrum for 
the general case of the limited signal requires a 
bandwidth wid at least the highest 
angular frequency deviation which the process des 
cribed above may bring about; and this bandwidth 
must be circuits after the first non 
linear circuit, thu in terms of conventional 
design, the anode circuit of the first limiter, any 
subsequent limiters, and the detector 

For our purposes it will suffice here to record 
that the expansion of required bandwidth brought 
about by the limiting of the resultant 
of two signals depends in a simple fashion upon 
the ratio of the magnitudes of the two signals. 
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(a) (b) 


Fig. | The resultant of two signals of nearly equal 
strength and frequency varies in “* instantaneous frequency "’ 
as well as amplitude, but the average frequency is exactly 


equal to that of the stronger signal. 


If we let a be the ratio of the weaker signal strength 
to the stronger, and B be the expanded bandwidth, 
if f, is the maximum permitted frequency deviation 
at the transmitter, we have the relation: 


B 2 fy l a 
l a 


If, for example, it is desired to receive the stronger 
of two signals when the weaker is 95°, as strong as 
the former, in an f.m. system using 75 kc/s as 
the permissible peak deviation, the relation gives 
5.95 Mc/s as the bandwidth required of the limiter 
and detector. This is quite a startling departure 
from the usual 150 kc/s, to say the least. That this 
extended bandwidth is necessary, but not sufficient, 
will be discussed below. Before this result has a 
chance to discourage the reader, let us turn to the 
general question of the applicability of the rather 
special problem we started out with, involving 
two signals of nearly equal strength. 

It is plain that our problem applies directly to 
co-channel interference; that is the problem associ- 
ated with the reception of one or the other (or, in 
unfortunate both) of two signals using the 
same carrier frequency. That it should apply 
to most other interference problems as well takes a 
little more explaining Adjacent-channel inter- 
ference, sO important im a.m., cannot be ignored 
in fm. The example above covers adjacent-channel 
interference if we note that the difference frequency 
would simply be bounded differently. In the co- 
channel case the difference frequency can vary from 
zero to 150 kc/s, while in the adjacent-channel case 
it can vary from 50 kc’/s, when carriers of adjacent 
channels are modulated the maximum amount toward 
one another, up to 350 kc/s, when they are modulated 
the maximum amount away from one another. 
Multi-path transmission, responsible for ghosts 
and aircraft interference on television, is perhaps 
for British listeners the most important of the 
types of interference; it arises when two paths of 
appreciably different length are possible, as in the 
case of reflection from a mountain, building, or 
airplane. When one observes that two versions of 
the same signal, one delayed, appear to the receiver 
much the same as two separate and distinct signals 


cases, 
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on the same channel, it is apparent that the same 
situation regarding expansion of bandwidth applies 
for multi-path transmission interference. 

Impulse noise goes a little farther afield; what hap- 
pens is that the transient shock-excites the receiver’s 
front - end circuits at their natural resonant frequen- 
cies. Since these frequencies are within the pass-band 
of the receiver, they are amplified along with the 
desired signal, and appear to the limiter and dis- 
criminator stages as discontinuous bursts of un- 
frequency-modulated co-channel signal. Thus for 
a period of time of the order of the ringing time of 
the front-end circuits the situation is roughly the 
same as that which we chose, with almost startling 
foresight, as our special example. In this connection 
we note that the conditions of maximum selectivity 
and minimum ringing time are mutually incompatible, 
making some sort of a compromise necessary. 

It should be clear, then, that the problem brought 
about by spectrum expansion is substantially the 
same for all the kinds of interference mentioned 
above, which with their variations constitute a fairly 
complete list of the things that keep radio trans- 
mission from working properly or perfectly. And we 
have established certain bandwidth requirements 
which when met allow the distortionless reproduction 
of the patterns of frequency spikes mentioned earlier. 
At this point one may sensibly ask whether or not 
this is worth doing, granting that the proper cir- 
cuitry—trather fancy circuitry—can do it. This very 
question must have bothered some fairly high- 
powered authorities for some years; the principles 
behind the formation of the spikes had been well 
understood for some time before anyone decided 
that building a receiver with wide-band limiters and 


detector to do a good job of demodulating them might 


in fact be worth while. Until the work in the middle 
and late forties done by a group at M.I.T. under 
L.B. Arguimbau, it had apparently been concluded 
that the spikes represented unavoidable distortion 
that sufficed to prevent successful reception of the 
stronger of two signals of nearly equal strength. 
And it may be a holdover of this same feeling which 
accounts for the apparently wide-spread opinion that 
noise suppression suffers if the bandwidth is widened 
beyond, say, 200 kc/s, 


Capture Ratio 


The work of Arguimbau’s group established that 
the actual audible distortion introduced by the 
spikes can be held to a very low degree, if the cus- 
tomary de-emphasis time constant is used at the 
receiver. Arguimbau’s work, described in many 
publications, * 7 * '® ' was directed primarily at 
multi-path problems, and in particular at investigating 
the possibility of trans-Atlantic communication via 
f.m.'* '* It is interesting to note that his tests re- 
vealed that the principal drawback in that application 
lies in the fact that in trans-Atlantic work a multi- 
plicity of signals is involved, no one of which is 
greater than the sum of the rest; since the best that 
can be done today in receiver design requires that 
one signal exceed the sum of all others, success has 
not yet been achieved, 

It is probably an over-simplification, perhaps a 
permissible one, to say that the principal conclusion of 
the M.I.T. work is that an f.m. receiver should have 
a good capture ratio. After explaining the term 
“‘ capture ratio,” we will discuss the capture ratio 
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of the “ traditional” receiver when compared with 
that of receivers built according to the M.I.T 
criteria, following which there will be a few words. 
about the steps one takes to embody these criteria. 
We spoke earlier of the quantity a, which was 
defined as the ratio of the weaker signal strength to 
the stronger. The largest value of a—that is, the 
nearest to unity—for which a receiver will provide 
an interference-free signal is that receiver’s capture 
ratio. (This definition glosses over the question of 
just exactly when is a signal interference-free; since 
there seems to be good precedent for this neglect, 
no more will be said.) One may also encounter 
capture ratio expressed in decibels; this is obtained 
by taking the negative of 20 times the common 
logarithm of the quantity a, or alternatively, 20 
times the common logarithm of the reciprocal of a. 
Bearing in mind that capture ratio is a quantity of 
importance in reduction of all types of interference, 
let us consider the capture ratios of the general 
run of f.m. receivers. Several references point out 
that in general it has been observed that the desired 
signal must exceed the undesired by some 20 to 30 
decibels for noise-free reception. Thus we may 
deduce directly that the receivers used in those tests 
had capture ratios of no better than 20 dB, or 0.1 
in the fractional notation, Preliminary tests made as 
part of the work at M.I.T. support these observa- 
tions, so that it is quite safe to say that until 
Arguimbau’s group fabricated the first wide-band 
f.m. receiver in the early forties, capture ratios of 
twenty decibels and more were the order of the day. 


Commercial Wide-band Receivers 


Here we might pause and note that, while f.m. 
has been adopted by several nations in spite of the 
handicap under which it functions when receivers 
of poor capture ratio are employed, as far as can be 
determined no official field test has yet been conducted 
with receivers designed to take advantage of the 
M.1.T. research. It is fortunate that f.m. still 
surpassed a.m. even when forced, so to speak, to 
labour under an unfair handicap. 

Earlier it was indicated that a receiver whose limiter 
and discriminator had bandwidths of 5.95 megacycles 
could possibly have a capture ratio of 0.95, or in 
decibels, 0.45 dB. The above phraseology is in- 
tended to suggest that other requirements must be 
met as well; if, for example, the intermediate frequency 
pass-band is x dB down 75 kc/s from channel 
centre, then the capture ratio cannot be better than 
x dB, even if the limiter and detector bandwidths are 
infinite. More about this later; suffice it to say that 
it is possible to build f.m. receivers with capture ratios 
as good as 4 decibel. It is not easy, nor is it inexpen- 
sive, but such receivers are described by Arguimbau, 
Granlund, Paananen, and Cross," '® '' '* 

A short description of what is now commercially 
available along these lines may be of interest. One 
manufacturer, Radio Engineering Labs., intimately 
associated with Major Armstrong during his f.m. 
work, makes an adaptation of the }-decibel M.I.T. 
receiver; that this receiver should be the most 
expensive (over $300) on the American market is 
easily understood when the reports on its ancestor 
are inspected. Two other manufacturers, H. H. 
Scott and the National Company, make less expensive 
receivers ($100 to $200) embodying many of the 
characteristics recommended in the same and later 
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M.1,.T. work. The capture ratios of these two are of 
the order of two decibels, while it appears that other 
manufacturers propose that the same amount of 
money should be paid for a receiver or tuner with a 
capture ratio of the order of 20dB. Having no 
positive information about the characteristics of 
British or European f.m. equipment, the author 
would be pleased to think that the situation is more 
hopeful outside the U.S., but as yet no indication that 
this is so has been seen 

The bandwidth requirement for limiters and de- 
tectors has been dwelt on in some detail, and the 
requirement for flatness of if. amplifier pass-band 
touched upon. Further details along that line are 
contained in the literature; in passing it may be noted 
that if a receiver of infinitely wide limiter and de- 
tector bandwidths has an i.f. down 3 dB at -+- 75 
kc/s, then, when it receives a signal at band centre 
which is (at the aerial) 3 dB below a signal 75 kc/s 
away from band centre, the two signals will be of 
equal amplitude at the discriminator, and the 
effort devoted to widening the bandwidth of the 
limiter and detector will have been wasted. Thus 
we can see the type of reasoning behind the require- 
ment that there be negligible ripple in the i.f. pass- 
band, where negligible means a variation in response 
small compared to the relative sizes of signals it is 
desired to separate 

The bandwidth and flatness requirements bear 
equally on all types of interference, as can be seen 
from the preceding discussion. A special problem 
associated with adjacent-channel interference is that 
of selectivity; it should be clear that its minimization 
dictates a maximum of selectivity as early in the 
receiver as possible, This same conclusion presents 
itself as a means for admitting a minimum amount 
of wide-band noise, 


Ease of Tuning 


An extra dividend is gained through the use of @ 
wide-band detector in conjunction with a flat-top 
steep-skirted i.f. This dividend, having nothing to do 
directly with interference suppression, is that the 
receiver is many times easier to tune than the “ tradi- 
tional’’ design with round-topped i.f., and detector 
bandwidth of the same order as the i.f. bandwidth. 
In the “ traditional ’’ design one encounters “‘ three- 
point tuning ’”’, which is an unavoidable consequence 
of the S-curve detector characteristic; thus the 
subsidiary linear sections of the S-curve on each 
side of the main linear section give rise to additional 
responses to the same station as one tunes on either 
side of the main response. These responses are 
generally weaker than the main response, are usually 
noticeably distorted, and can serve to confuse the 
operator. In addition there is the fact that the 
limited width of the main linear portion of the 
characteristic makes tuning for minimum distortion 
very critical with receivers of ‘‘ traditional’ design. 
The wide-band flat-top steep-skirt design, on the 
other hand, gives a tuning ease comparable to if not 
exceeding that encountered in a good a.m. receiver. 
This is by virtue of the fact that the discriminator 
characteristic, as modified by the i.f. response, 
is more like a letter N than an S on its side; thus the 
subsidiary responses are so very narrow, being 
associated with slope detection on the i.f. skirts, 
that they are heard only as noisy spots on each side 
of a broad area of undistorted reception. This 
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fortunate situation seems generally to make un- 
necessary automatic frequency control. 

This must not be interpreted as justification for 
avoiding the building of a stable local oscillator. 
It is simply that a.f.c.’s chief reason for being— 
ease of tuning—is no longer existent. Just as one 
should not design a sloppy audio amplifier, expecting 
to clean up its deficiencies later on with inverse 
feedback, neither should one depend on slipping by 
with an unstable receiver with the idea of covering 
up those deficiencies with a.f.c. 

The considerable difference between frequency 
allocation policy in the United States and Great 
Britain places differing degrees of emphasis on the 
various types of interference. In many U.S. loca- 
tions, particularly along the Atlantic seaboard, 
adjacent-channel and co-channel problems are 
serious, while there are probably a negligible number 
of such problems in Great Britain. On the other 
hand, multi-path transmission and impulse noise 
are not mitigated by careful and intelligent allocation 
planning, so that these problems are encountered 
in varying degrees in all parts of both areas, and thus 
provide good reason for the desirability of good 
capture ratio in f.m. receivers everywhere. 

An interesting example of the importance of good 
capture ratio, suggested by B. G. Cramer'*, is parti- 
cularly applicable to the co-channel situation com- 
mon in the U.S., but is of sufficient interest and 
importance to be included here. It involves the rather 
theoretical situation of two transmitters on the same 
channel situated, say, some 100 miles apart on a 
flat earth free from mountains or other reflecting 
bodies. This distance of separation of co-channel 
stations is a realistic one for the U.S., and so is the 
assumption that they have the same effective radiated 
power, made only for convenience. Finally, if 
we assume, also for convenience, that the receivers 
to be considered use non-directional aerials 
we can plot contours which enclose areas for which a 
receiver of a given capture ratio will receive the 
stronger signal without interference from the weaker. 
Fig. 2 shows this situation plotted for stations 100 
miles apart when receivers of 0.1 capture ratio 
(small circles) and 0.9 capture ratio (large circles). 
One would have predicted that the contours were 
circles, and naturally enough they are not centred 
on the transmitting sites. The usable areas inside 
the contours are actually reduced in accordance 
with whatever figure we may choose as the maximum 
service range for an f.m. transmitter of a given power. 
If we choose 100 miles as that maximum range, the 
shaded areas shown join the excluded cross-hatched 
areas. There is still quite a difference between the 
service areas brought about by the capture ratio 
difference between the receivers used. 

We will now proceed with a few notes on the means 
now available for achieving the ends described above. 
Regarding broad-band detectors, it may be noted 
that several varieties are successfully used. The 
simplest are nothing more than versions of the 
familiar ratio detector modified for bandwidths 
of the order of megacycles, while considerably more 
complicated designs are used to achieve the 6-Mc/s 
bandwidth mentioned earlier. Regarding the ratio 
detector, it should be remarked that its inherent 
limiting properties are a valuable adjunct to limiters 
which precede it, but that these limiting properties 
are not sufficient to do a good job when used alone 
in a receiver intended to have a good capture ratio, 
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CIRCLES 


STATION 1 STATION 2 


Fig. 2. Service areas (stippled) for copture ratios of 0.! 
and 0.9 with co-channel transmitters spaced 100 miles 
apart. 


Other things being equal, as one widens the detector 
bandwidth, the audio output amplitude for a given 
deviation decreases; as a consequence one must 
supply more audio amplification than is customary in 
conventional designs, but in these days of high- 
quality disc and tape recorder pre-amplifiers this 
presents no problem. 

Another point in detector design is the choice of 
the intermediate frequency. On the chance that some 
may be daring enough to break away from the well- 
established 10.7 Mc/s, we may note that it is only 
with considerable effort that a 6-Mc/s bandwidth 
can be achieved at the standard i.f.; this is under- 
standable in view of the large fraction, some 60°%,, 
of the centre frequency which the bandwidth 
represents. On the other hand, if an i.f. in the 
neighbourhood of 30 Mc/s were chosen, the problems 
associated with achieving a 6-Mc/s bandwidth are 
reduced considerably. It is a slight over-simplifica- 
tion to say that achieving 6 Mc/s at 30 Mc/s is just 
like achieving 2 Mc/s at 10.7 Mc/s, yet it may be 
that in these days of considerable experience with 
television’s rather high i.f.’s, a higher f.m. i.f. might 
be a very sensible choice. Other pros and cons enter; 
spurious responses are probably reduced, local oscil- 
lator interference problems may be increased, etc. 

The actual design decision regarding capture ratio 
deserves careful consideration. Here an analogy 
may be drawn with the sometimes-hazy subject of 
the source impedance of audio amplifiers used to 
drive loudspeakers. That certain benefits are derived 
from driving the loudspeaker from a source impedance 
low compared to the loudspeaker impedance is well 
known; the trend which some years ago led from 
un-fed-back pentodes, with their source impedances 
considerably higher than the load, has now brought 
us to source impedances of the order of one tenth 
the load impedance. The point here is that very 
little is gained in lowering further the source im- 
pedance, say, to one hundredth the load impedance, 
since the gain in performance is likely to be imper- 
ceptible while the effort involved in accomplishing 
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the reduction is considerable. We are faced with a 
very similar situation regarding capture ratio; 
proceeding from the rather poor ratio of 0.1 up to a 
respectable 0.7 or 0.8 represents a great improvement 
in performance, while the additional effort required 
to extend the capture ratio to 0.9, 0.95, or even 0.99 
would not be proportionately reflected in perform- 
ance improvement, even though it would be interest- 
ing from a technical standpoint, 


Improved Limiters 


Limiters play an exceedingly important role in 
the overall system; they must remove the violent 
variations in amplitude which occur from many 
causes, including the mixing of two nearly-equal 
signals, as set forth earlier. Because of the speed 
with which amplitude variation may take place, 
the limiter must be fast-acting. Such is not the case 
with conventional designs depending on _ grid- 
current and cut-off limiting with pentodes operated 
at low screen and plate voltages; recent designs have 
unanimously adopted other means for limiting. 
The simplest quick-acting limiter employs biased 
diodes, with care taken to assure that time constants 
in the bias source do not lead to the same recovery 
time troubles which hamper pentode limiters. 

A means which does not present the signal- 
attenuation disadvantage of the diode limiter is 
available through use of the gated-beam tube 
(6BN6) as a limiter, This tube was originally designed 
as a combination limiter-discriminator'’:'*, and is so 
employed in many television receivers. Its use as a 
detector in high quality receivers has not yet been 
reported, but when properly used it is unsurpassed 
as a limiter'®. It has the fortunate property of 
depending on electron-optical beam-switching for 
its limiting action, rather than on grid-current 
biasing. Literature on its application is extensive 
but apparently not widely familiar. Interested 
experimenters might do well to investigate its use as a 
combined wideband limiter and discriminator. Of 
course, in all limiting means mentioned, care must 
be taken that the bandwidth appropriate for the 
desired capture ratio is maintained; in general such 
wide-band limiters have single-tuned low-Q circuits 
and are only broadly tuned. 

I.F. and front-end design should follow general 
good design practice for low noise, with special 
attention to selectivity and flat-top characteristics. 
As mentioned earlier, it is important to obtain as 
much selectivity as early in the receiver as possible. 
Special attention should also be directed to the over- 
load characteristics of the front end, with an eye to 
minimizing spurious responses. Note also that the 
later stages of the i.f, amplifier should not limit, for 
if they do, the spectrum is broadened with conse- 
quent possible distortion and degradation of capture 
ratio due to loss of sidebands. Both of these last two 
points indicate the desirability of an effective, fast- 
acting automatic-gain-control system. If the a.g.c. 
is fast-acting enough, it will in fact be of considerable 
assistance to the limiters in maintaining a constant 
signal amplitude at the detector. 

And now, in closing, a few remarks about some 
alternative schemes and some new developments. 
A device used successfully some years ago, which 
does not seem to have been exploited in the design 
of receivers of good capture ratio is the locked- 
oscillator detector*® *, In short, this scheme locks 
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the frequency of an oscillator in the receiver which is 
normally operating at the i.f. to that of the received 

ignal; it is the resulting variations in the frequency 
of this oscillator which are detected. An advantage of 
this system is its inherently perfect limiting, since the 
oscillator’s output amplitude depends in no way on 
the incoming signal amplitude, For satisfactory lock- 
ing it is obvious that the incoming signal would have 
to exceed some threshold, as is always the case with 
With suitable design the frequency 
excursions encountered under interference conditions 
handled by making the oscillator such that it 
quite follow the extreme variations; it will 
thus perform, in effect, to limit bandwidth. 
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Pulse-counting Discriminators 
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Counter-type frequently proposed 
Their advantages are 
considerable, the principal ones being excellent 
linearity over the design range, and most cases, 
admirable simplicity. Since they customarily use a 
low i.f., of the order of 150 ke/s, it is easily predictable 
that strange things must happen under interference 
conditions If the instantaneous frequency were 
to head towards 150 ke below channel centre, the 
frequency into the counter would approach zero, 
which it cannot be expected to detect satisfactorily. 
And if the instantaneous frequency heads for a 
frequency more than 150 kc/s below channel centre, 
it is plain that the i.f. output into the counter will 
phase at frequency and start back up 
again, giving rise to considerable distortion, since if 
the instantaneous frequency went 300 kc/s low, the 
counter would think that it was seeing the same 
150 kc/s that corresponds to an unmodulated carrier, 
These results are somewhat analogous to 
modulation in an a.m. transmitter, or to 
suppression in an a.m 
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Over 
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receiver; the conse 
unable capture ratio is severely 
of the low 1.f. that is dictated by 
considerations in counter-detector design 
higher i.f in counter-detector circuits 
with it considerable complication; if money 
were no object, one might employ a digital 
divider to proceed from the customary 
down to the neighbourhood where a 
counter discriminator can operate conveniently 
The deviation would then have been reduced by the 
dividing ratio, making good capture ratio possible 
with a second if. of the order of 150 kc/s; other 
things held constant, the output voltage would be 
reduced by the same division factor, 

A recent paper® de 
plan to accomplish interference 
recourse to the wide-band limiter-detector 
discussed above This suggested system, results of 
the experimental confirmation of which have not 
yet been reported, is an outgrowth of the M.I.T 
work mentioned earlier Its conclusion is that the 
wide-band scheme is, in the mathematical sense, 
sufficient but not necessary, the newer plan involves 
alternate amplitude limiting and bandwidth 
limiting. ‘Thus every time a limiter broadens out the 
spectrum by removing amplitude modulation, a 
steep-skirted aes — reduces the bandwidth 
at least part way back to its original value. Cascading 
ssion of such ideal limiters and bandpass 
filters is shown to be capable of yielding a good 
capture ratio without the necessity of including 
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broad-band circuits. Pending further experimenta- 
tion with this idea, ome can be_ reasonably 
certain that the broad-band technique will do the 
job. Perhaps in a few years the broad-band tech- 
niques will have become the traditional techniques, 
with which the newer narrow-band system will be 
competing for recognition. 
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Regrettably Theoretical Refreshment 


By “CATHODE RAY” 


| Y apologies for the title. The idea was to attract 


at least the momentary attention of the Billy 
Bunters of the electronic world. But perhaps 
there is small hope of expecting that attention to 
continue once I have confessed that the title really 
ought to have been “ /I]-T ” and that I am offering 
no facilities for raising » to the rth in any grossly 
materialistic sense. 

This is not the first time it has been appropriate 
to recall the celebrated radio journalist who passed 
off a fairly conventional receiver circuit as something 
startlingly novel by the simple expedient of drawing 
it in an unfamiliar pattern. (One of the features that 
seemed to put it in a class by itself was the L.t. 
battery in series with the aerial.) He was taking 
advantage of the very large extent to which our 
minds are guided by the way in which a circuit 
diagram is set out. In more recent times the late 
Mr. Bainbridge-Bell, who also realized this fact, made 
commendable use of it in his efforts to standardize a 
clear and logical style. But there are still differences 
between ourselves and the old heavy electrical 
engineers, who spend a lot of their time contemplating 
3-phase power systems. Three impedances (or 
generators, or what have you), represented in Fig. 1 
by oblongs, can be arranged symmetrically between 
three terminals in the two ways shown; the first is 
for obvious reasons called “star” or ““Y” or 
““wye,” and the second “delta” or “A” or 
““mesh,” We people, on the other hand, are more 
interested in filters and attenuators, which are 
examples of 4-terminal networks or ‘‘ quadripoles.”’ 
There are two basic forms of these, shown in Fig. 2 
and known for equally obvious reasons as “‘ T ”’ and 
“* 11”’ respectively. 

Students who have had to become acquainted 
with both the two main divisions of electrical 
engineering, and therefore with both Figs. 1 and 2, 
may (unless it was pointed out to them at the time) 
have experienced an appreciable time lag in seeing 
that electrically these two pairs of circuit formation 
are identical, the differences being confined to the 
way in which they are drawn. Billy Bunter, for 
example, or Pilot Officer Prune (if either of them got 
as far as a telecommunications course) would probably 
need a soldering iron for changing a delta system 
into a J], and thereby raise a cackle from the superior 
mortals who had seen the light five minutes earlier. 
We, being more sophisticated still, are supposed to 
have reached the stage where we are no longer misled 
by any apparent differences between Figs. 1 and 2 
but instead are interested in (a) and (b) in either 
Fig. being electrically identical. 

For purpose of discussion it is desirable to settle 
on one particular nomenclature, and although our 
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professional inclinations will naturally be towards 
Fig. 2, I am sufficiently conscious of the value of 
visual arrangement to admit that in this case the 
heavies have something. The triangular symmetry 
of Fig. 1 best matches the cyclic symmetry of its 
mathematics, as we shall see. 

And so, although “ //-T” may have a more 
pleasurable sound for some, we are going to call our 
subject (embracing both Figs. equally) the Star-Delta 
Theorem. It states that any three impedances 
connected in one of these ways can be exactly 
replaced by three other impedances connected the 
other way, provided that their values are correctly 
chosen, It is only fair to add that the substitute 
impedances are liable to be awkward from a practical! 
point of view—they may have to vary with frequency 
in a rather impossible manner, and resistances may 
come out negative. But at any one frequency the 
most that is needed to make each of the three 
‘‘arms”’ is one resistance in series or parallel with 
one reactance, 

The next thing is to find the formule for the 
substitute impedances, To do this we must have 
symbols for the three impedances in each formation. 
The general symbol for impedance being Z, the 
usual practice is to distinguish the six concerned 
here by subscripts—Z,, Z,,, or whatnot. But seeing 
that *‘Z”’ is common to all six, the information 
conveyed by that symbol is nil*, so it is redundant. 
It is much quicker and simpler and less liable to 
error (as I am sure the printer will agree) to label 
them simply a, 6 and c in the star and A, B, C in the 
delta, and away with anyone who grumbles that C 
stands for capacitance. 

To preserve the symmetry, the a in the star should 


* If this Proposition is new to you, consult any book on Information 
Theory, or “ Cathode Ray ” in the Sept. 1952 issue. 


: . ; 


Fig. |. Diagrams like this (or drawn with inductances in 
place of the oblongs) are common in books on 3-phase 
electric supply systems. They are called the star (a) and 


delta (b). 
(@) (b) 


Fig. 2. These diagrams of the T (a) and n (b) networks 
are common in books on communication circuits, and of 
course are electrically the same as those in Fig. | 


$03 


come opposite the A in the delta, and so on, as in 
Fig. 3. 

One procedure is to reckon the impedance between 
each of the three pairs of terminals in turn in both 
arrangements. ‘Then, if the two arrangements are 
electrically the same, their corresponding impedances 
must be the same, which we can express by equating 
them, The impedance between terminals 1 and 2 is 
b + c¢ for the star and A in parallel with B C for 
the delta. We are going to make much use of the 
rule that to find the result of two impedances in 
parallel you divide their product by their sum. So 


A(B ( 
A B c 


[he same method applies to tl 
terminals, with the results 


b 


: O .<r two pairs of 


This is an example of the mathematical cyclic 


symmetry I mentioned; having one equation, we can 
arrive at the others by moving all the letters one 
place round each time, as in the Mad Tea Party 
Now if we add the last two lots together (to give 
‘ a a b 
eliminate 6 and « 


deduct the 
2a, thus: 


C(A B 
“ 
CB AB 
B 


and then 
and leave 


first, we 


A(B 


50 a 
A 
In exactly the same 
symmetry as a short cut 


way (or by cyclic 


we find that 


using 


b 


AB 
A B ( 


So if we know the three impedances A, B and ¢ 
in a delta we can calculate the correct values for the 
three impedances a, 6 and ¢ to make a star that is 
electrically the same 

Although the foregoing, or its equivalent, is the 
treatment given in some books, it is really more by 
luck than judgment that it happens to be right 
The only thing we have established is that the two 
arrangements related by the formule are equivalent 
as viewed between two of their terminals, the third 
being unconnected, But that is not how stars or 
deltas are normally used. The usual thing is to 
use one pair of terminals as the input and another 
as the output, and the impedance measured at one 
pair depends on what is connected between the 
other pair. It is not obvious that the formule we 
have derived for infinite output impedance would 
hold good for any impedance. When output im- 
pedances are brought into the problem, simple 
algebra is a clumsy tool for solving it, and I will 
refer you to the more advanced books for the full 


and < 
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treatment, which by good fortune does give the 
same result. 

To be fully armed, we need formule to perform 
the reverse transformation; i.e., given a, 6 and c¢, 
to find the equivalent A, B and C, One way of 
arriving at this second set of formulae is to follow 
the same procedure as for the first, but short- 
circuiting one of the unused pairs of terminals in 
each arrangement. Alternatively, the second set 
can be derived from the first by algebra, but a little 
less easily than you might think, In any case, I 
consider it neater to call in the duality principle. 

This was explained in the April 1952 issue, but 
as that is rather far back I had better just mention 
that equations which are true of one electrical circuit 
also hold if they and the circuit are systematically 
turned upside down. Among other things, series 
is replaced by parallel, open-circuit by short circuit, 
and impedance by admittance. 

Now the delta is the dual of the star, and if the 
same procedure as before is followed, short-cir- 
cuiting the output instead of open-circuiting it, 
and working in admittances instead of impedances, 
the form is exactly the same. I suggest you try 
it for yourself to make sure; what I am going to 
do is assume that duality works and use it to trans- 
form a sample equation in our existing set. It is 

BC 
Ce A+B+C 
Interchanging large and small letters and standing 
them all on their heads, we get 


5 
(a) 


Fig. 3. The impedances in the two formations will be 
denoted by these letters. 


son son. 


(4) (b) 


Fig. 4. These two attenuators 
changeable. 


are completely inter- 
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(a) (b) 


Fig. 5. By substituting a delta (b) for the star in (a), 
we find that the same job can be done with one resistor 
fewer. 


This doesn’t look very symmetrical, but it can be 
made to do so by writing it a little more fully: 
A ab + be 4 ca 
a 
Encouraged by the fact that either of these is 
correct by the reference books, we write down the 
other two simply by cyclic symmetry: 


> O sie 
c 


A still neater use of the duality principle would be 
simply to say that as the two arrangements are 
duals of one another the second set of formule is 
exactly the same as the first except that the letters 
represent admittances instead of impedances, 

It would be a pity if, having equipped ourselves 
with these two sets of formula, we were to find 
no use for them. Even in Mr. Squeers’ system of 
education, theory was followed by practice, So the 
rest of the session will be devoted to this aspect of 
the matter. 

Suppose an increase in power of the local tele- 
vision signal has made it necessary to cut it down 
at the receiving end, say by 10dB in a 75-ohm 
aerial line. We may have been informed that this 
can be done by inserting between the line and the 
receiver a T attenuator (Fig. 4(a)) in which the 
horizontal arms are 39- resistors and the upright 
one 532. But if we had no resistors as low as 
this we might try the /7 form (b) instead, The 
uprights are what we have been denoting by C 
and B in Fig. 3, and substituting b = c = 39 and 
a = 53 we get 

B = C = 53 + 53 + 39 = 145 
Similarly 
39" 
53 

The “ preferred values” 150 2 and 100 2 would 
do quite nicely, giving an attenuation of 9.6 dB 
at 75 2, 

In this case it would be just as easy to find the 
values directly from the formula for matched // 
attenuators, provided of course we happened to 
have it. However, it makes a nice simple example 


A + 39 + 39 107 
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(a) (b) (¢) 


Fig. 6. The ordinary series and parallel additions can be 
used to find the single resistance equivalent to networks 
like (a), but. . 


(b) 


Fig. 7 . . . they fail when applied to a bridge circuit (a). 
However, the star-delta transformation succeeds (b). 


of the use of our Star-Delta Transformation, In 
so far as all the arms of the system can be regarded 
as pure resistance, the two arrangements are truly 
interchangeable at all frequencies. At Band-III 
frequencies, however, we have to be careful about 
the type of resistor we use; as little as 2 pF stray 
capacitance is about 400 © reactance, so is not a 
negligible path in comparison with 100 or 150 2 
Not that it would be likely to cause trouble in such 
a non-critical application as a TV attenuator. 

It is interesting to note in passing that the equiva- 
lent of a star in which all the arms are equal is a 
delta in which all the arms have three times the im- 
pedance—as can easily be discovered by using the 
transformation formule. 

Another very simple purely resistive example 
was given by W. Tusting in the November 1954 
issue, p. 552, where he showed that if one wished 
to run a resistance-coupled valve from a tapped-off 
point on the h,t. supply, as in Fig. 5(a), it was really 
unnecessary to use three resistors, because if the 
star system they form is transformed into its equiva- 
lent delta (b) it turns out that one of the resistors 
(R,) serves no useful purpose and can be omitted, 

Most of the elementary books on electricity, 
after they have dealt with Ohm’s law and series 
and parallel arrangements, show how the currents, 
etc., in complicated networks can be calculated by 
successive reduction, For instance, R, and R, 
in Fig. 6(a) can be replaced by R,, (= R, R,/(R, 4 
R,)) at (b), and this in turn can be added to R, 
to give simple R at (c). But with some circuits 
this doesn’t work. Perhaps the most important of 
these exceptions is the bridge network, Fig. 7(a). 
Suppose we wanted to find the resistance of this 
bridge as a whole, between the terminals | and 2, 
The difficulty is R,, because it is not directly in 
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Left:—Fig. 8. This lattice circuit is just a different way 
of drawing the bridge—fFig.7(a). Right:—Fig.9. The 
bridged T is another network that can be simplified by the 
star-delta transformation 


K 


K 
+ 3 T ac 


Left:—-Fig. 10. And so is the parailel T or twin T, of which 
this is an example. Right:—Fig. 11. The equivalent 
path between the top two ("* live °’) terminals of Fig. 10 
is shown here; it consists of a tuned circuit with infinite 
impedance at resonance. 


> 


parallel with any of the other arms. But if we spot 
that with R, and R, (or with R, and R,) it makes 
a delta, we have only to transform it into its equivalent 
star, a8 in Fig. 7(b), which (after adding two of the 
new arms to R, and R,) is the form we handled 
successfully in Fig. 6. 

Incidentally, this is another example of how the 
same circuits can be made to look different, accord- 
ing to who is drawing the diagrams; or even the 
same person can draw them differently and not 
realize that they are the same. In books on electrical 
measurements one could hardly fail to find Fig. 7(a) 
—the familiar diamond-shaped Wheatstone bridge, 
In books on filters and attenuators one could hardly 
fail to find the lattice network (Fig. 8). Yet these are 
identical, Personally I consider Fig. (7)a much 
clearer than Fig. 8—it is easier to see that the 
attenuation can be made infinite, and what are 
the conditions for this—but perhaps that is because 
I studied Wheatstone bridges before attenuators, 

Another commonly used arrangement that defies 
the series-parallel treatment is the bridged-T 
(Fig. 9). I will not go into this in detail, because 
Mr, Tusting did so in the article just referred to, 
but will just point out that the upper part of it forms a 
delta. When transformed into the equivalent star 
or T, it combines with its original “ stalk ” 
to form a simple T, Alternatively, the lower part of 
Fig. 9 is a T which can be transformed into a // 
into which the original ‘‘ roof” can be merged by 
paralleling. 

In practice this sort of network nearly always has 
reactive arms, as in the Tusting example. This makes 
no difference to the formula, but in place of simple 
arithmetic we have to use the so-called “‘ complex ” 
algebra whose mysteries I attempted to dispel in 
the February 1953 issue.t 


* Or see ‘ Second Thoughts on Radio Theory”, Chaps. 28 and 29 
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As an example of this let us take a slightly more 
complicated network—the parallel-T, embodied in a 
distortion meter described by V. J. Tyler in the 
September 1953 issue. In this particular case, Fig. 
10, half its arms were resistors and half capacitors, 
and their ratios were a8 shown. The object of the 
thing was to remove entirely the fundamental of the 
signal being investigated and allow the harmonics 
to go on and be measured by a suitable valve volt- 
meter. So it must have infinite attenuation at some 
selected frequency and as little as possible at all 
others. Hence the need for reactances, to discriminate 
between one frequency and others. Like a bridge, 
which also can be adjusted to balance out the signal 
but has the disadvantage that there is no earthable 
terminal common to input and output, it is called a 
** null” network 

As the name “‘ parallel T”’ suggests, it consists 
of two T filters in parallel between the usual input 
and output terminals, But since no arm is in simple 
series or parallel with any other, it completely defies 
straightforward calculation. However, by trans- 
forming both Ts into /7s, each of the three arms in 
one JT comes directly in parallel with the corres- 
ponding arm of the other so can be merged with it 
to form a single /7. And if you are wondering why 
Mr. Tyler didn’t call for this single /7 (or its equi- 
valent single T) in the first place, instead of his 
complicated double T, wait and see. 

Suppose what we want to 
find is the correct value of C nx 
for rejecting a given fre- 
quency completely. That 
means the C that makes the 
impedance of arm A in Fig. 3 
infinitely large. This arm 
will consist of two /7 arms in 
parallel, say A, and A,. Then 


A, A, 


A 
A, + A; 


(n+i)R 


infinite if 
A, + A, 0 (assuming 
A, A, is not zero), Now 
as regards the capacitors in 
Fig. 10 it is the reactance of 
C that concerns us, which is 
1/jwC, Using our transformation and remembering 
that ;* 1 we have 


and this is 


The “* bolted 
lattice’’ network— 
another that can be 
simplified by the star- 
delta transformation. 


Fig. 12. 


Cs 


RR oe 


2R44wC Ke 2 
R jwC)* jaC jaC 
y y) 
2R : — 
Rw OF. wC 
To make this add up to nothing, the resistive and 
reactive parts must separately cancel out, i.e., 


2R 23aC 


2R*%jwC 


2R — 


and 


Rw*C? 


In both cases this happens when R = 1/wC; in other 
words, when the frequency is such as to make the 
reactance of C equal to R. In the distortion meter 
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the middle value of R was 15kQ, so for rejecting 
l kc/s (say) the reactance of C must be 15kQ at 
1 kc’s. That works out at about 0.01,F.t 

Fig. 11 shows the arms A, and A, in parallel, and 
answers the question about the point of using a double 
T. As our calculations show, the reactance in A, 
is 2R*jwC, which varies directly with frequency, 
so is equivalent to an inductance equal to 2R°C. 
With R = 15kQ and C = 0.01,F, that is 4.5 henries; 
and such an inductor alone would cost and weigh 
more than the whole double T. And what about 
A,, which contains a negative resistance! To give us 
the equivalent of an easily tunable audio-frequency 
resonant Circuit with infinitely high Q, this double T 
is a masterpiece of economy. 

A closely related null network is shown in Fig. 12§. 
You may like to work it out in detail. The procedure 
is exactly the opposite of that followed with Fig. 10: 
the two deltas in series are transformed into stars, 
and the null occurs when the two vertical arms in 
series with one another, but shunted across the 
transmission path, add up to zero impedance. The 
answer (to check your working) is when (X/R)* 

| n*)/n*, which comes to much the same as 
with Fig. 10 (i.e., |X| = R) when n > 1. 

The logical conclusion of all this is the theorem 
that any three or four terminal network of linear 
impedances can be reduced to an equivalent star or 
delta, and that its component values can be found 
by measuring any three of the four following: input 
impedance with output open and short-circuited; 
output impedance with input open and _ short- 
circuited, It is too late now to start on these aspects 
of the matter, but details can be found in the books on 
communication circuits, 

t If 1/(27* 1,000 x C)= 15,000, C= 1/(2m * 1,000 x 15,000) = 1,06 » 
10°F = 0.0106uF. 

§ Dueto E. M Reid, Electronic Engineering, Oct. 1954, p. 445 


Radio Officers’ Examinations 


A CHANGE in the procedure and standards in the 
examinations for the P.M.G.’s certificate of competence 
in radio-telegraphy (lst and 2nd Class) is being intro- 
duced for the next exam which will be held in 
December. In the past, examiners have toured the 
country holding examinations at all the wireless schools 


Typical marine radio equipment installed in the new examination room at G. P.O, headquarters. 
sea wishing to obtain a higher grade of certificate than that already held will be examined here. 


in turn. Under the new arrangement exams will be 
held three times a year—March, July and December— 
simultaneously at all schools where suitable equipment, 
approved by the P.M.G., is installed. A list of these 
schools is given below. 

Under the new scheme the examinations for the 
P.M.G.’s certificate, which has to be obtained by all 
radio officers serving in British merchant ships, will be 
more comprehensive and the standard in general has 
been raised, 

The syllabus of instruction for both the first and 
second class certificates is set out in two parts: the 
first, headed “technical electricity,” and the second 
“ radio communication.” 

The examinations for both certificates will be con- 
ducted in two parts: the first, theoretical; and the second, 
practical and manipulative. 

The revised details for the examinations are being 
incorporated in the “ Handbook for Wireless Operators ” 
issued by the Postmaster General (H.M.S.O. 3s). 
Further information on the syllabuses is obtainable from 
the principals of the colleges listed below. 


ABERDEEN 
Marine Radio College, 56 Union Street 
BELFAST 
Marine Radio College, 2 Eglantine Avenue, Lisburn Road 
BRIDLINGTON 
North Eastern School of Wireless Telegraphy, Radio House, Shaftes- 
bury Road 
CARDIFF 
College of Technology and Commerce, Cathays Park 
COLWYN BAY 
Wireless College, East Parade 
GLASGOW 
Glasgow Wireless College, 26 Newton Place, C.3 
GREENOCK 
Watt Memorial School, Dalrymple Street 
GRIMSBY 
Grimsby College of Further Education, Nautical Department, Orwell 
Street 


Street 


VLL 
College of Technology, Par 
LeITtTH 


Leith Nautical College, Edinburgh, 6 
LIVERPOOL 
Riversdale Technical College, Riversdale Road 
LONDON 
British School of Telegraphy, 179 Clapham Road, §.W.9 
London Telegraph Training College, 20 Penywern Road, §.W.5 
Norwood Technical College, Knight's Hill 5.6.27 
MANCHESTER 
Wireless Telegraph College, 25 John Dalton Street 
College of international Marine Radiotelegraphic Communication, 
Overseas House, Brook's Bar 
PLYMOUTH 
Plymouth and Devonport Technical College, Tavistock Road 
PRESTON 
Northern Counties Wireless School, 91 Lancaster Road 
SOUTHAMPTON 
The University, Dept. of Electronics, Telecomms. and Radio 
The School of Marine Radio and Radar, Hamble 
SOUTH SHIELDS 
South Shields Marine and Technical College, Ocean Road 


Radio officers employed at 
On the bench are, left to 


right, Marconi direction finder ; Siemens emergency transmitter, receiver and automatic keying device; Marconi “* Mercury" 
receiver ; “ Electra’’ receiver; Marconi transmitter; |. M. R, * Solas "’ life-boat equipment; and Marconi automatic alarm. 
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Wide-Range 
Audio Oscillator 


Simple Design Covering a Frequency 


Range of 3 c/s to 300 kc/s 


By R. WILLIAMSON 


().. a number of occasions recently the writer ha 
been unhappily reminded of the inadequacies of 
his present audio oscillator (vintage 1950 A few 
years ago a range from 25 c/s to 25 kc/s was con 
sidered quite adequate for the vast majority of audi 
testing applications. Nowadays, frequencies used in 
audio equipment and for the testing of such equip 
ment may extend over a very wide range. Magnetk 
bias frequences are often as high as 120-150 kc/s and 
many band low-frequency amplifiers have 
measurable response from perhaps a couple of cycle 
to over 200 k« 
For these 
new 


wice 


reasons it Was 
oscillator fully 
equipment ol 
functions 


decided to construct a 
ipable of use in testing all 
contemporary design. The 
desirable in the new design were carefully 
considered and are as follows 

a) The range should be from 3c/s to 300 kc/s in 
five decade steps with overlap between ranges 


audio 


6) Output to be pure sinusoidal with total harmonic 
content no greater than | 
(c) Amplitude linearity 
0.5 dB over the 
should be 
(d) Finally, the unit should be fully self-contained, 


portable and on economic grounds of simple cir- 
cuitry using standard components 


should be no 
entire range 


than 
preset 


worse 
and no 


control: necessary 


In the prototype model the above specification 


and in some instances 
The unit is small, compact and of 
The total harmonic distortion on 
range 3, measured at 2 kc/s was considerably less 
than | Linearity was 0.25 dB from 330 kc/s 
to 15 c/s and 0.75 dB down at 3 c/s. In fact, it proved 
possible to calibrate the output control directly in 
volts, thus obviating the necessity for a metered out- 
put stage The maximum output voltage was 
25 volts R.M.S. and the frequency drift checked 
ifter continuous operation for 3 hours was negligible. 


was satisfied completely, 
improved upon 
simple design 


Maintained Accuracy 

It was decided to use the Wein bridge type of 
oscillator. For optimum performance in accuracy 
and frequency stability the variable element should 
be a ganged capacitor. But, unfortunately, to cover 
the specified range would mean either an abnormally 
low bridge input impedance on the highest ranges or 
unwieldly values of resistance on the lowest ranges 
In one model constructed a carbon track type 0! 
ganged potentiometer was employed, and it is still 
accurate to the original calibration after three 
months’ use, with the additional advantage of 300 
scale coverage However, if the constructor con- 
siders the extra expenditure worth while a wire- 
wound ganged potentiometer gives frequency stability 
comparable with variable capacitors. 


sapacitors 
» 0.47 pk 116 0.25 uF, 
0.047 pF 34 00 pF 
0.0047 yF | 7 60 pF 
170 pF 19 50 wF, 5OV 
17 pF 
0.47 pF ‘ ( Resistors 
0.047 uF R, 
0.0047 ul R. 
170 pl R, 
) ? compression trimmer Ry 
R; 
Re 
R,; 


+100 kQ 
10 kQ, 


*Ganged; log law 


LIST OF MAIN COMPONENTS WITH VALUES 


14 0.25 »F, 250V 
250V 


s50V 


100 kQ* 


Reliance Mfg. C 


Rg 15kQ, 1W 

R, 3300, 4W 

R,, 100k 

R,, 10kQ, wire-wound 

Rio 560k 

Ry, 22k 

Rig 2kQ, wire-wound, 3W 

TH, S.T.C. Thermistor 
A2552/100 

T, 250 V, 30 mA; 6.3V, 1 amp. 

MR, 250 V, 50 mA. contact-cooled 
type 

Sia, p 5-way, 2-pole Yaxley 
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Circuit diagram of the oscillator. Frequency ranges are: 
4, 3kc/s—33kc’'s; 5, 33 kc/s—330 kc's. 


The operation of this type of RC oscillator is 
adequately dealt with in detail in the majority of 
text books, but a brief recapitulation would not 
be out of place. The circuit elements to determine 
the frequency of oscillation are in the form of a 
potential divider, the upper arm consisting of capaci- 
tance and resistance in series and in the lower arm 
identical values of resistance and capacitance in 
parallel. At a certain frequency attenuation is at 
a minimum of 9.54 dB and if the potential divider 
is connected in the regenerative loop of an amplifier 
stage with a gain slightly higher than this, oscillation 
will take place. Provided overloading of the ampli- 
fier does not cccur, the harmonic content of the 
generated waveform can be of a very low order. 
To satisfy the stringent requirements of the amplifier 
stage, i.e., wide bandwidth, low distortion and 
minimum phase shift, a high degree of negative 
feedbeck is employed, the feedback attenuator 
completing the familiar Wein bridge. —To compensate 
for minor tracking errors and maintain oscillation 
it is usual practice to include a non-linear element 
in the degenerative loop, and in this design an S.T.C. 
Type A thermistor is used. The oscillator has a 
buffer output stage in the form of a cathode follower 
and is partially d.c. coupled to maintain the amplitude 
of the lowest range. With this method of output 
control used the source impedance varies somewhat 
from about 40002 at maximum to 250022 at the half- 
way setting In practice this is no serious disad- 
vantage since there is no question of matching to 
the load, usually considerably higher. 


I, 3¢s—33c/s; 2, 30c/'s—330c/s; 3, W0c/s—3.3 kc's; 


Wiring should be rigid and as short as possible to 
keep stray capacitance to a minimum. Earth wiring 
should be via a common heavy gauge copper wire 
to one point on the chassis only. The accuracy of 
the generator will depend on the tolerance of the 
capacitors in the bridge, which should be as close 
as practicable. Of the high values in particular, 
padding may be necessary to bring the capacitors to 
within at most 2°, of the specified value. 


Calibration 


Although calibration can be carried out by other 
means it is strongly recommended that an oscillo- 


scope be used, By injecting the reference signal to 
the horizontal input and the generated signal into 
the vertical input, calibration by Lissajous figures 
on the fundamental and multiples of the reference 
signal is easily effected. At the same time a constant 
visual check can be maintained on the generated 
waveform for distortion, The reference signal should, 
of course, be of known accuracy; ¢.g., 4 pre-trans- 
mission B.B.C, tone, in which case calibration should 
be initially made on Range 3. Providing close- 
tolerance capacitors have been used, calibration on 
other ranges other than Range 5 should be accurate 
and in multiples of ten. On Range 5 the scale should 
be set to 200 kc/s and a radio receiver in close 
proximity tuned to the Droitwich Light Programmes 
transmission. C10 should then be adjusted until a 
zero beat note is heard. Similar checks can be made 
at other frequencies on the radio scale. 


Oscillograms showing oscillator output at 3c¢/s, 2kc/s and 200 kc’s. 
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High-Temperature Components 


New Materials 


By G. W. A. DU/AMER, M.B.E., M./.£.E. 


a 1939, Service components were tested to W.T. 
Board Specification K.110, in which the dry heat test 
was exposure of the components for six hours at 
70°C, The 70° figure was made up by allowing 15 
temperature rise in the equipment above the highest 
ambient temperature then measured, i.e., 55°C, Cer- 
tain components, notably selenium rectifiers, could 
not be operated at temperature in excess of this in 
any case, With the increase in complexity of equip- 
ments and in the number of components used, it be- 
came obvious that this 15° rise was insufficient and 
therefore a new rating of 85°C was introduced, i.c., 
55° ambient + 30° rise. The introduction of sealing 
and miniaturization techniques showed a need for a 
range of components rated at 100°C and in 1945 
Specification RCS.11 required three categories of 
temperatures —40°C to +70°C, —40°C to +85°C 
and 40°C to +100°C. Recently a 40°C to 

125°C category has been introduced and it is inter- 
esting to compare the increase in Service category 
temperature of components over the years—see 
Fig. | 

In recent years considerable advances have been 
made in miniaturizing components, The use of these 
extremely small components in sealed assemblies 
aggravates the problem, since there are 
smaller surface areas available to wansfer waste heat 
to the surroundings. Various methods of cooling 
miniature equipments have been adopted, notably 
on airborne boxes, ¢.g., forced convection cooling; 
but it is obvious that if components were available 
which could operate at the maximum temperature 
ambients of valves, etc, in a confined space without 
cooling arrangements, considerable gains would be 
made 

In airborne radar equipments the following con- 
structions are in use 

Open Construction (Fig. 2). In this construction, 
heat losses occur mainly by natural convection and 
some radiation, The arrangement consists of a well- 
ventilated box with possibly an internal blower for 
a particular heat-producing component, for example, 
a magnetron or a large transmitter valve. 

Pressurized Construction (Fig. 3). Heat losses in 
this construction are by radiation and convection; an 
internal fan is used to reduce excessive hot spots and 
an external fan, arranged to blow over the external 
surface, transfers heat to local air. It is possible to 
use ram air in place of the external fan in some cases, 
but either system becomes inefficient at altitudes over 
30,000 feet because of the low density of the air 
available. 

Pressurized Construction with Annular Heat 
Exchanger (Fig. 4). In this construction, heat losses 
are by radiation and forced convection. The annular 
space between the internal cover and outer shell is 
fitted with cooling fins or wires over which several 
pounds of cooling air can pass per minute. The 
source of mass flow can be air from the cabin spill- 
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and Methods to Meet Service Demands 


over, a ram scoop or, in some cases, a specially de- 
signed high-altitude blower. 

The latter two methods are thermally inefficient 
because of poor heat transfer from the components to 
the pressurized container and it is neceessary to ex- 
pend much horse-power in cold air units or blowers 
to cool equipment dissipating a few hundred watts 
at high altitudes. 

Aerodynamic Heating Effects. In low-speed 
flight, equipment cooling has generally depended on 
the losses due to natural convection and radiation, 
the heat being conveyed to the aircraft structure and 
thence to the outside air. Where forced convection 
cooling is used, outside air is collected and forced 
through ducts to the equipment or equipment bay, 
where it takes up heat, and is expelled as hot air 
farther down the aircraft. At high speeds, the 
temperature of the “cooling” air may be higher 
than the ambient temperature of the equipment itself. 

Similarly, the aircraft skin temperature rises with 
speed until heat flows into equipment instead of 
away from it and even components which do not 
generate heat are heated above their maximum 
tolerable temperature. The rise in temperature in the 
Fairey D.2 aircraft was recently given in a television 
broadcast as 100°C, The main problem of cooling 
large electronic equipments in high-speed aircraft 
lies not so much in its practicability as in the formid- 
able weight penalties involved in the provision of 
cooling apparatus. 

Other Design Requirements.—With the continu- 
ing trend towards extreme miniaturization such as 
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Right: Fig. 2. Con- 
ventional cabinet with 
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Army pack transmitter/receivers, computors, etc., 
there is little doubt that as components are made 
smaller, heat dissipation problems become increas- 
ingly difficult. The development of high tempera- 
ture components is, therefore, useful in all fields of 
electronic equipments. 


Component Developments 


In general, the development of components for use 
at high ambient temperatures precludes the use of 
organic materials such as paper and many of the 
plastics, and requires the use of inorganic materials 
such as glass or ceramics. Certain plastics, such as 
polytetrafluorethylene (p.t.f.e.) and materials such as 
silicones can be used with advantage. 

The following is a general review of recent 
developments in laboratories in the United Kingdom 
and the United States of America and will be of 
interest to the electronics industry in this country. 

N.B.—In all cases, temperatures on the surface of 
components are referred to. 

Fixed  Resistors'.—British laboratories have 
worked on metal film resistors for some years and 
the platinum-gold types are now becoming commer- 
cially available. The platinum-gold fixed resistor is 
fired on a glass base at a temperature of the order of 
600°C. The limiting factor is not in the film but in 
the solder which is used to attach the end connec- 
tions. Temperatures of 180°C to 200°C have been 
reached with good stability and reasonably long life, 
but pressure connections in place of solder connec- 
tions might enable 300°C to be reached. Metal 
oxide film resistors have also been developed, which 
are formed by spraying tin-antimony chlorides on 
glass rods at a high temperature. Upon impinging 
on the glass, these chlorides become oxides on the 
surface, forming a very hard adherent resistive film. 
It has been found experimentally that tin-antimony 
oxide powders mixed with alumina, pressed in the 
normal powder resistor manufacturing techniques 
and then fired at temperatures of the order of 900°C, 
can produce Grade 2 resistors which can be operated 
up to at least 400°C with pressed end connections. 
The temperature coefficient is, however, rather high 
and work is being done on other diluting materials 
with the aim of improving this characteristic. 
Existing types of pyrolytic or cracked carbon 
resistors, when de-rated, can operate at 120°C for 
long periods with good stability and at even higher 
temperatures for short periods. The normal carbon 
composition resistor is limited to about 115°C and 
no power can be dissipated at this temperature. 
Vitreous wire-wound resistors, when de-rated, can 
operate at 320°C or, in some cases, 450°C, depending 
upon the conditions. 

It would seem, therefore, that already we have 
available a wide range of resistors, although some are 
in the experimental stage, capable of operating in the 
150°C region with reasonable reliability and 
stability. 

Variable Resistors —Wire-wound resistors on 
ceramic formers and of all-metal construction are 
available, which can operate in excess of 150°C, but 
carbon composition resistors are unable to exceed 
115°C. Some work is being done on the use of 
silicone mixes with carbon blacks to increase the 
opatating temperature of the track, and it is hoped 
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Fig. 3. Pressurized construction with external forced 
convection cooling by ram air or fan. 
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Pressurized construction with annular heat 


to produce a track operating up to 200°C. Recently 
developed metal film (platinum-gold) variable 
resistors may operate up to 200°C. 

Fixed Capacitors.—P.T.F.E. dielectric capacitors 
in America have operated for 20,000 hours at 200°C, 
but they are expensive and it has been found diffi- 
cult to produce thin films of the material for wind- 
ing. Glass dielectric capacitors, also available in 
America, are capable of operating continuous! 
200°C. Similar work is being done by several British 
firms. 

Mica as a dielectric can withstand temperatures up 
to about 400°C before dehydration occurs, but mica 
capacitors are limited by the sealing material. 
Silvered mica capacitors in “ Mycalex” cases will 
operate at about 130°C. Vitreous glaze capacitors 
should operate satisfactorily at 150°C in sizes com- 
parable to the mica capacitors. 

High-permittivity ceramic dielectric capacitors are 
not, in general, capable of being operated over 100°C 
because of a degradation effect known as “creep”, 
which becomes apparent as a change in capacitance 
with temperature; the mechanism of the change is 
not fully understood but is being studied. 

Some low-permittivity ceramic capacitors can 
operate at temperatures up to 125°C. Polyethylene 
terephthalate, known as “ Melinex,” is capable of 
operating up to 130°C, but is temperature and fre- 
quency sensitive. Paper dielectric capacitors can be 
operated up to 100°C without too great a deteriora- 
tion in insulation resistance, and metallized paper 
capacitors up to 125°C. The recently introduced 
tantalum pellet electrolytic capacitors can operate at 
150°C for long periods without deterioration, but 
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TABLE 


A oximate 
aximum 
Operating 

Temperature 


Type of Component 


1G »id-platinum film fixed resistors (de-rated) 
Oxide film fixed resistors (de-rated) 
Oxide powder fixed resistors (de-rated) 
Cracked carbon fixed resistors (de-rated) 
Carbon composition fixed resistors (dissipating no 
power) 
Vitreous wire-wo 3 fixed resistors (de-rated) 
Wire-wound variable resistors on ceramic for- 
mers (de-rated) 
Carbon composition variable resistors (dissipating 
no power) 115°C 
P.T.F.E. dielectric capacitors 200° « 
Glass dielectric capacitors 200° « 
High-K ceramic dielectric capacitors 100. 125 c 
Low-K ceramic dielectric capacitors 125°C 
Vitreous enamel dielectric capacitors 150°C 
Melinex '’ dielectric capacitors 130°C 
Paper dielectric capacitors 100°C 
Metallized paper capacitors (some) 125°C 
Transformers and chokes (using silicone oil, etc 250°¢ 
(Normal types 
about 110°C) 
Relays (ceramic and glass insulation, etc.) 150°C 


150/200" « 


ches (ceramic base) 
gs and sockets (cerar 
Sand sockets, 6 ne 
vleeving (silicone) 
Cables (some) 
on rectifiers 
Spindle seals 


experimental) 


tantalum foil capacitors are limited to about 85°C 
Transformers and Chokes.—It is possible to 
operate transformers up to 250°C by the use of sili- 
cone-impregnated glass-covered wire with silicone- 
impregnated glass cloth interleaving, bobbins, etc., 
with normal grain-oriented silicon steel cores 
Anodized aluminium wire is also being used experi- 
mentally In America, fluoro-compound liquids 
with glass silicone wicks to convey the liquid to the 
hot spots, which act as vapour phase heat exchanger 
are being used, there being a mixture of gases in the 
void space to give optimum heat transfer Heat 
“sinks” consisting of copper plates are part of the 
design. In America, also, ceramic-covered wire with 
an external covering of p.t.f.e. is available which can 
at temperatures of up to 250°C 
Experimental transformers for operation at tem- 
peratures up to 500°C are being made in Britain by 
the use in their construction of such substances as 
asbestos, mica, glass and silica and by the use of core 
materials with high Curie points, of the order of 
100 *¢ molybdenum wires may have 
-d for conductor 
Relays.—Relays are available in the United States 
which operate at temperatures of 200°C, 
ceramic and glass insulation and metal covers 
Switches.—Ceramic base switches are available 
which can operate to 150°C, but considerable work 
development of switches for 
of this 
General purpose multi-way 
plugs and sockets with phenolic insulation are gene 
ally limited to approximately 85°C, but recent 
developments of loaded silicone insulating materials 
have led to new ranges being developed which can 
operate up to 200-250°C. In the United States of 
America, glass-sealed types of plugs and sockets are 
being used for operation at 200°C. Ceramic or 
sintered alumina plugs and sockets are available 
operating up to 300°¢ 
Cables and Sleet ing 
braid impregnated with 


operate 


Pungsten or 
to be u 


using 


is being. done on the 
temperatures in exce 
Plugs and Sockets 


gias s 
with 


made with 
varnish and 


Cables 
silicone 
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p.t.f.e. insulation can operate at 200°C; non-flexible 
cables with ceramic insulation and copper external 
sleeving can run continuously at 250°C and, for 
short periods, up to 1000°C. Silicone sleeving can 
be used up to 200°C, but abrasion resistance is not 
yet too good 

Power Rectifiers —The recently introduced silicon 
rectifiers can operate at temperatures up to 180°C, 
have a much higher efficiency than the selenium or 
copper oxide types and are considerably smaller. 
Titanium dioxide rectifiers can operate for long 
periods at 100-150°C, but they are larger than sele- 
nium or copper oxide rectifiers and are moisture 
sensitive. Tellurium rectifiers have operated at much 
higher temperatures but are still experimental. 

Spindle Seals.—A new type of spindle seal which 
has recently been developed, using spring-loaded 
p.t.f.e. bushes, is capable of operating in excess of 
i50°C for 20,000 operations. It can be used for 
high-temperature potentiometers, rotary switches, etc. 

The accompanying table summarizes the surface 
temperatures of the above components. It should be 
pointed out that the figures relate to reasonably long 
life, but many components will work at much higher 
temperatures if a shorter life is accepted. 

It thus appears that considerable progress is being 
made in the development of high temperature com- 
ponents, but valves must also be considered. Most 
valves will work at temperatures between 160°C and 
200°C, although life may be reduced; some can 
operate up to 240°C. Valves are the main source of 
heat production in electronic equipments and it may 
be that in the future valves which will work at even 
higher temperatures may be required. 

Acknowledgements.—The author is indebted to 
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PRODUCTION and home and export sales curves of sound 
receivers—including radiograms and car radio sets— 
plotted from figures issued by the Radio Industry Council 
at the Radio Show. The 1956 figures are calculated from 
the totals for the first six months of the year 


Wrretess Worip, OcToser 1956 


OCTOBER, 1956 WIRELESS WORLD 


D foitexior TAPE RECORDER 


% The total hum and noise at 74 inches per 
second 50-12,000 c.ps. unweighted is 
better than 50 dbs 
% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias 
adjustment to compensate low mains or 
ageing valves 
% A lower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each instru- 
ment. 
¥% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible 
*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
The .5 megohm input is fully loaded by 
millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs 
The amplifier, speaker and case, with detachable lid, te A power plug is provided for a radio feeder unit, etc 
measures Sin. x 22$in. x IS2in. and weighs 30\b Variable bass and treble controls are fitted for control of 


the play back signal. 
PRICE, complete with WEARITE TAPE The power output is 3.5 watts heavily damped by negative 
. 400 feedback and an oval internal speaker is built in for monitor 
ing purposes. 
%& The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 
%& The unit may be left running on record or play back, even with 1,750ft. reels, with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 volts, 120 watts, 


50 cycles, within 1%. Suppressed for use with Tape Recorder. PRICE £18. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be nixed on one tape recording. 

It is recommended by a number of tape-recorder 
manufacturers for this purpose. 

Any. normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel stove-enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes 

An internal screened power pack and selenium 
rectifier feed the five low-noise non-microphonic PRICE £36 15 0 
vaives 


Used in many hundreds of large public address installations, recording studios and Broadcasting Stations throughout the world 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiIBerty 2814 and 6242-3 Telegrams: “ Vortexion, Wimble, London.” 
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Train for a wonderful future in 


ELECTRONICS 


TRAIN WITH E.M.I. 
to meet the need for experts in this expanding field. 


Every day the demand for the expert in electronics grows. Radio, television, radar and the whole field of 
industrial automation are rapidly expanding and the trained specialist assures for himself a well-paid career 
in this quickly developing profession. Here is your opportunity to enter for:— 


AS Full-time day course in the Principles and Practice of Radio and Television. 


Mainly designed for the training of Radio and Television Servicing Engineers. Next courses commence 
in May and September, 1957. 


mA Ss TELECOMMUNICATIONS — Entrance standard G.C.E. Ordinary level or 


equivalent. This course trains Assistant Development Engineers to City and Guilds’ Full Technological 
Certificate level. Opportunities for practical attachments to E.M.I. Laboratories and Workshops are 
provided. Next course commences in September, 1957. 


PAS ete ELECTRONIC ENGINEERING— intended for good Science sixth-formers who 


are capable of training into future team leaders in scientific applications. Final qualifications are B.Sc. and 
City and Guilds’ Full Technological Certificate in Telecommunications Engineering. This course is 
recognised by the Institution of Electrical Engineers. The 1957 course commences in October. 


THE E.M.Il. COLLEGE OF ELECTRONICS 
Dept. 127, 10 Pembridge Square, London, W.2. Telephone : BAYswater 5131/2 
The College associated with a world-wide electronics industry, including “His Master's Voice’, Marconiphone, Columbia, etc. cso 


WE HAVE NOT 
ACHIEVED PERFECTION 


Users of this new Grundig Tape Recorder may disagree with our statement; but 
“perfection” is a word which has a knack of easing itself into the description of 
any new instrument — until a new model comes along! 
The TK8, with its brilliant styling and extraordinary performance 
demonstrates again that beyond each past achievement there has remained 
some room for refinement and improvement. With the TK8 we seem to 
have reached the perfect combination of efficiency, beauty and utility in 


tape recorders. We shall be glad to hear what you think, when you have 
tried it. 


GET THE MOST OUT OF LIFE NOW—GET A GRUNDIG TK8-3D 


Y : GRUNDIG (Great Britain) LIMITED 
( GRU NDIG ) Advertising & Showrooms: 39/41 NEW OXFORD STREET, LONDON, W.C.I. 


Trade enquiries to: KIDBROOKE PARK ROAD, LONDON, $.£.3 


—— 


FOR FULL DETAILS Dept. W.W.8. Please send me the illustrated TKB-3D leaflet and the 
POST THIS COUPON name of my nearest stockist. 


Price 


72 GNS 


ADDRESS 
excluding ‘ 1 Co. 
microphone (Electronics Division, Ges Purificetion & Chamice: » bed.) 


NAME 


IMPORTING AN INSTRUMENT 


A Guide Through the Official Maze 


By A. J. REYNOLDS* 


() VER the past twelve months or so the inflow of 
measuring instruments from abroad, and in particular 
from the U.S.A., has increased from a very slow drip 
to a thin trickle. 

By virtue of their unfamiliar appearance and 
because of their temporary novelty value these instru- 
ments are shown to all visitors to laboratories own- 
ing them, the effect thus resembling that of the stage 
army—an impression of numbers out of proportion 
to reality. 

Questions regularly put to the writer suggest that 
there is a great deal of ignorance concerning the 
legislation, practice and even ethics of importing 
these instruments, so perhaps an attempt at clarifica- 
tion might not be out of place. 

To the telecommunications industry, instruments 
are the tools of trade. We are fortunate in this 
country in possessing a vigorous instrument industry 
which can fulfil most of our needs and at the same 
time make a useful contribution to exports. Only 
two other countries in the world are in anything like 
the same position—America and Germany. Even 
Russia, as far as can be judged, relies to a consider- 
able extent on imported instruments. 

Viewed as part of the general picture of the radio 
and allied industries, the turnover of the whole of 
the instrument industry is but a few per cent of the 
total turnover. That few per cent, however, has a 
virtually incalculable effect on the performance and 
abilities of the industry as a whole, the finished pro- 
duct being only as good as the tools with which it 
was made. 

Just as incalculable but equally important is the 
effect on price of inefficient or time-consuming 
methods brought about by inadequate tools. 


Divergent Industries 


The enormous anti-import ditch dug between the 
U.S.A. and ourselves just after the war was most 
successful in preventing apparatus crossing the 
Atlantic and even more undesirably prevented 
American technical journals from being seen by all 
but a favoured few. It is not surprising, then, that, 
kept forcibly apart from each other, two rapidly 
expanding industries should progress along slightly 
divergent paths. 

Different techniques were evolving in the U.S.A., 
some superior, some inferior, to our own solutions 
to the same problems. These techniques gave rise to 
their own individual instrument requirements and 
produced many instruments of types not even 
attempted by our own manufacturers. The converse 
also applies, but instances are fewer. 

An excellent example of this is in the range of 
instruments manufactured by the Kay Electric Com- 
pany in America. Here is a whole catalogue of 
thirty-odd instruments, hardly one of which has a 
British counterpart. 


* Livingston Laboratories. 
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The range consists for the most part of sweep 
generators and noise generators. Sweep generators 
are available giving a sweep of +30 Mc/s with a 
centre frequency continuously variable from 50 Mc/s 
to 1,000 Mc/s. There is a video sweep generator 
having ranges of 0-5 Mc/s, 0-10 Mc/s and 0-20 Mc/s 
with several crystal markers. Noise generators are 
available at all common impedances and covering the 
frequency spectrum from the low radio frequencies 
well into the microwave region, 


Importance of Markets 


In some cases component development plus the 
larger market has bred an instrument better than 
anything here by several orders. The availability 
of a valve that will work in a counter decade at 
10 Mc/s with complete reliability has enabled 
Hewlett Packard to offer a frequency measuring 
counter which, with accessories, covers the fantastic 
frequency range of 0.006 c/s to 12,000 Mc/s with an 
accuracy of 1 part in 10,000,000. 

The importance of the large domestic market in 
the U.S.A. is perhaps not realized sufficiently. To 
develop, engineer and manufacture an instrument 
such as the above counter is an enormously expen- 
sive business and the final instrument can only be 
sold at an economic price if the development and 
tooling charges can be spread over a very large num- 
ber of instruments. 

There is a factor in the order of tens between the 
potential annual demand for a given instrument in 
Britain and the U.S.A. In spite of this handicap 
there is a sprinkling of British instruments that have 
no peer in the States. To quote the one example 
that will not be invidious, there is no American 
multi-range meter with the performance and versa- 
tility of the Avometer. 

There are, then, occasions when the only sane 
engineering answer to a particular problem involves 
importing an instrument. What is the procedure 
and how does one obtain the dollars? 


Obtaining a Licence 


The first step is to obtain a Board of Trade licence 
to import the item in question. This is achieved by 
filling in the inevitable form, which asks in effect: 
“What do you want? Why do you need it? Why 
won’t the local product do?” The Board of Trade 
call on the Ministry of Supply for assistance in mak- 
ing their adjudication. In the case of instruments, 
at least, this involves the production officer respon- 
sible for the Ministry purchases of that type of 
equipment. These officers are engineers in their 
own right, with the result that, with very few excep- 
tions, a good case is rewarded with a licence and 
any attempt at “ pulling a fast one” reaps the rasp- 
berry it richly deserves. 

Having got your licence you now have a title to 
the necessary dollars. Before sending off your pur- 
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chase order to the manufacturer, however, you must 
apply to the Board of Trade again, this time for a 
document known as an import certificate, which must 
to allow the manufacturer to 


accompany your orde! 


obtain an export licence 


Ihe vast majority of instruments as we know them 
duty of 334% on arrival, 
Safeguarding of Industries Act, 
this duty 1g popularly known as “key 
industries duty ve Act was passed just after the 
first world war to protect the then infant British 
optical and against German com 
amended from time to ume 
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imported duty fre rhe conditions required for 
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and it is only necessary to wheedle it out of the 
It may be ting £800 and be covered by 
licence but do not be surprised to be 
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If you iment in Electronics that would 
halve your sting time or do a particular job thre 
times as | itely in half the time, don’t des 
getting it ire only thirty-seven separate 
teps of paper work between needing it and having it 

your bench 

Phe comparati v instruments that have come 
in during the pa ouple of years have had a bens 
ficial effect y at large, out of all propor 
tion to their cost icy peeded development, 
cut production costs and acted as a gentle spur to 
The cost per year 
token import of Cali- 


tion of 


have the 
the competing 
the argument ha ! 


custom 
a duty 
mains 


on the 


have 


many instrument manutacturers 
in dollars? | ist about 
fornian dried fruit 


one 


CLUB NEWS 


“70-cm techniques” is the title of the 
be given by F. Turner at the meeting of the 
Chelmsford Group of the British Amateur Television 
Club on October llth, at 7.30 at 10 Baddow Place 
Avenue, Great Baddow, near Chelmsford Sec. : 
D. W. Wheele (G3AKJ), 56 Burlington Gardens, 
Chadwell Heath. Essex 


Chelmsford. 


lecture to 


Crystal Palace.—At the meeting of the Crystal Palace 
and District Radio Club on October 20th, G. A. Bird 
G4ZU) will speak on the design and construction of a 
three-band “minibeam” aerial. Meetings are held at 
7.30 at Windermere House, Westow Street, London, 
S.E.19. Sec.: A. J. Worrall, 169, Kent House Road, 
Beckenham, Kent 

Plymouth.—Meetings of the Plymouth Radio 
are held on alternate Tuesdays at 7.30 at the 
House Settlement, Barbican rhe next meeting is on 
Octob Regular morse classes are held and 
occasional lectures given. Se C. Teale (G3JYB), 
3 Berrow Park Road, Peverell, Plymouth, Devon 


Sidcup.—The September meeting of the Cray Valley 
Radio Club will be held at the Station Hotel, Sidcup 
on September 25th at 8.0. R. G. Shears (G8KW) will 

on f. mobile radio communication. Sec 
Coursey (G3JJC), 49 Dulverton Road, New 
London, S.E.9 


Club 
Virginia 


Warrington.—It proposed to include in the winter 
programme of the Warrington and District Amateur 
Radio Society a series of lectures on radio theory up to 
the standard for the Radio Amateur Examination 
Meetings are held on the first and third Thursdays of 
each month at 7.30 at the Royal Oak Hotel, Bridge 
Street. Se Dyke, 22 Stetchworth Road, Walton, 
Warrington, 


OVERSEAS SALES 


rHE 

the first six months of this year was nearly 
which, if continued for the rest of the year 
record figure of nearly £40M. As will be seen from the 
figur below giving the exports for the various sections 
nce 1950, the largest percentage increase 
during the past seven years has been in the value of 
sound reproduction equipment. But by far the largest 
contribution to the industry’s export figures continues 
to be made by the manufacturers of capital goods—com 
munications equipment, transmitters, navigational aids, 
industrial equipment, etc. It is estimated by the Radio 
Industry Council that indirect exports of capital goods 
e.g., fitted in ships and aircraft) represent a further 
25%, increase on the figures given for this type of equip 
ment. It is worth recording that the number of car radio 
ets exported during the first six months of this year was 
over 6,500—a 50% increase on the same peri 


of exports for the whole of the radio industry 
£19.6M 
will mean a 


yf the industry 


xd last year 


Class of Product 


1955 
£m 


1.968 


5.728 
7.484 


13.628 
2.812 


33.620 


1953 valves exported th apparatu 
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OCTOBER 
LONDON 


4th. LE.E.—Address by Sir Gordon 
Radley (president) at 5.30 at Savoy 
Place, W.C.2. 

5th. Television Society.—‘“ Impres- 
sions of commercial television” by 
Leslie Mitchell at 7.0 at 164 Shaftes- 
bury Avenue, W.C2. 

17th. LE.E.—*“The electronic age” 
_B eS Beet G. Williams (chairman, 
Radio and Telecommunication Section) 
at 5.30 at Savoy Place, W.C.2. 

19th. LE.E.—Discussion on 
periments for the electronics 
tory” opened by V. Attfee at 
Savoy Place, W.C.2. 

19th B.S.R.A.—“A_ distortionless 
loudspeaker” by P. J. Walker at 7.15 
at Royal Society of Arts, John Adam 
Street, W.C 

22nd. LE -E. a Use of transistors in 
radio and television” by Dr. A. J. Biggs 

: Wolfendale at 5.30 at Savoy 


“ Ex- 
labora- 
6.0 at 


—Discussion on “ The 
use of hecuenie computers in nuclear 
reactor design studies” opened by 
R Ww Sutton at 5.30 at Savoy Place, 
W.Cc 

Muh. R.S.G.B.—“ More about the 
antenna match” by Frank Hicks-Arnold 
(G6MB) at 6.30 at the LE.E., Savoy 


——Five-day 
‘opens at 


convention 
on ferrites Savoy Place, 

are 

3ist. Brit.I1.R.E.—Address by George 
A. Marriott (president) at 7.15 at the 
London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. 

3ist. British Kinematograph Society. 
—* Colour television” by B. J. Edwards 
(Pye) at 7.15 at the Royal Society of 
Arts, John Adam Street, W.C.2. 


BIRMINGHAM 

8th. I.E.E.—*‘* Germanium and sili- 
con power rectifiers” by T. H. Kin- 
man, G. A. Carrick, R. G. Hibberd, and 
A. J. Blundell at 6.0 at Regent House. 

29th. IE.E.—* Stereosonic record- 
ing and reproduction” by H. A. M. 
Clark at 6.0 at James Watt Memorial 
Institute, Great Charles Street. 


CAMBRIDGE 

9th. I.E.E.—Address by J. G. 
Yates (chairman, Cambridge Radio and 
Telecommunication Group) at 6.0 at 
Cambridge Technical College. 

23rd. 1.E.E.—* Generation and syn- 
thesis of music by electrical means” by 
A. Douglas at 8.0 at the Cavendish 
Laboratory. 


CARDIFF 

31st. Brit. L.R.E.—* Applications of 
transistors to radio reception” by L. 
Jansson at 6.30 at Cardiff College of 
Technology, Cathays Park. 


CHELTENHAM 

Sth. Brit. I.R.E.—*‘ Television light- 
ing effects” by A. E. Robertson at 7.0 
at the North Gloucestershire Technical 
College 


GLASGOW 

3rd. 1.E.E.—Address by Prof. F. M. 
Bruce (chairman, S8.W. Scotland Centre) 
at 7.0 at the Institution of Engineers 
and Shipbuilders, 37 Elmbank Crescent, 
C.2 


Lith Brit. I.R.E.—*“ The digital 
computer and its applications” by Dr. 
Barnett at 7.0 at the Institution of En- 
gineers and Shipbuilders, 37 Elmbank 
Crescent, C.2 
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MEETINGS 


25th, LE.E.—* ~*~ 
computers ” by P Thomas at 7.0 
at the ha of ’ Engineers and 
Shipbuilders, 37 Elmbank Crescent, C.2. 

26th. Society of Instrument Tech- 
nology.—" A flexible electronic recorder 
controller” by S. A Bergen (Cam- 
bridge Instrument Co.) at 7.15 at the 
Building Centre, 425 Sauchichall 
Street. 


IPSWICH 

8th. 1.E.E.—Address 
Sumner (chairman, 
Centre) at 6.30 at 
Anchor Hotel 


LOUGHBOROUGH 

9h. I.E.E.—Address by Dr. H. L 
Haslegrave (chairman, East Midland 
Centre) at 7.0 at Loughborough Col- 
lege. 


MANCHESTER 

4th. Brit. LR.E 
electronics” by R. H. Garner at 6.30 
in the Reynolds Hall, College of Tech- 
nology, Sackville Street. 

29th. Institution of Production En- 
gineers.—* Computer-controlled machine 
tools” by D. T. N. Williamson (Fer- 
ranti) at 7.15 in the Reynolds Hall, Col- 
lege of Technology, Sackville Street. 


NEWCASTLE-ON-TYNE 

15th, LE.E.—Address by A. E 
Twycross (chairman, North-East Radio 
and Measurement Group) at 6.15 at 
King’s College. 


OXFORD 

10th. LE.E.—*“A transatlantic tele- 
phone cable” by Dr. M. J. Kelly, Sir 
Gordon Radley, G. W. Gilman and 
R. J. Halsey at 7.0 at Southern Elec- 
tricity Board, 37 George Strect. 


PORTSMOUTH 

12th. B.S.R.A.—“A__ distortionless 
loudspeaker” by P. J. Walker at 7.30 in 
the Lecture Halli of the Central Library. 


SHEFFIELD 

17th. LE.E Address by G 
Nicholson (chairman, Sheffield Sub- 
centre) at 6.30 at the Grand Hotel. 


TORQUAY 

lith, B.S.R.A * Towards perfec- 
tion: more news of the quest” by D. M 
Chave (Lowther Manufacturing) at 7.45 
at Callard’s Café 


introduction 


by Jj. A 
East Anglian Sub- 
the Crown and 


“ Education for 


G. 


WOLVERHAMPTON 
10th. Brit. I.R.E.—Lecture on colour 


and Staffordshire 
Wulfruna Street 

17th. Institution of 
gincers “ Electronic control in indus- 
try” by E. Heys at 7.30 at the 
Wolverhampton and Staffordshire Tech- 
nical College, Wulfruna Street 


LATE-SEPTEMBER 
MEETINGS 


LONDON 

26th. Brit. ILR.E.—“* Some aspects 
of transistor progress” by Dr. H. W 
Loeb at 6.0 at the London School of 
Hygiene and Tropical Medicine, Kep- 
pel Street, W.C.1. 

28th. Physical Society 
music and hearing” by Dr. Winston E 
Kock (Beil Telephone Labs 
the Physics Department, Imperial Col- 
lege, Prince Consort Road, S.W.7. 


Technical 


Production 


to 


| 


television at 7.15 at the Wolverhampton | 


College, | 


En- | 


at 5.30 in MAPLE PLACE, 


The new TRIX Sound 
Columns introduce a system of 
outstanding efficiency for sound 
diffusion over wide areas both 
indoors and outdoors. The main 
advantages of this type are 
Striking improvement 
acoustic efficiency. 

Marked directional flat beam 
effect, assisting in extending 
average range with minimum 
reverberation and feedback 
Wiring and installation costs 
cut due to elimination of large 
numbers of single units 


in 


“Speech, COLUMN LOUDSPEAKER 


THE TRIX ELECTRICAL CO. LTD. 
TOTTENHAM COURT ROAD 
LONDON, W.! 
MUS 5817. Grams : Trixadio 


Te! Wesdo, London 
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RANDOM RADIATIONS 


By * DIALLIST” 


Faint, But Persuing 
MY for the vhf 


three press-button receiver 
hear that it 
is in course of production, or even 
that it has been produced by one or 
more manufacturers, 
far as it seems to 


search only, 
station, 


continue I rumours 


that’s as 
I’m by no 
alone in such a re 
Like innumerable folk who 
live on our east or 
I find 
wave 
ing to 


but 
get 

means wanting 
ceiver 
soutn-east coasts, 
the medium-wave and long 
ompletely useless ow 
from 
variety of 
the greater 
who go down to the 
ships Iherefore I see no 
point in paying for tuning circuits 
that will never be used, for a wave- 
change switch and so on. On Band 
II only B.B. programmes, 
Home, Third and Light, are avail 
Hence there’s no point in 
buying a with continuous 
tuning throughout the band. A set 
pre-tuned to the three frequencies 
local transmitting station 

and possibly provided with a trim- 
mer for drift or for small changes 
in valve characteristics—would be 
ideal for I’m sure there 
would be a good demand for it. 


bands 
constant interference 
and a 


make for 


foreign stations 
devices which 
safety of thos« 


sca in 


three 


able 


receiver 


of the 


the job and 


‘“* Sound” Renaissance 


INTEREST in v.hf. broadcasting 
is steadily growing but the a.m. re 


ceiver with an added f.m. range 


socarseh =" WIRELESS 
ILIFFE 


MMIC AL 8OOKS 


WIRELESS SERVICING MANUAL. 
9th Edition 

GUIDE 
by Wireless World 

RADIO VALVE DATA 
Transistors and C.R. Tubes. 


of Wireless World 


WORLD” 


rO BROADCASTING STATIONS 1956-57 


won’t in most cases do justice to the 
high quality of the 
nals. Those who get their first taste 
of v.h.f. broadcasting with such 
receivers can’t possibly realize what 
splendid reproduction of music is 
obtainable from the service. People 
whose introduction to the new ser 
comes by way of a good tele 
vision console provided with a v.h.f. 
range may fare better, for many of 
have audio departments de 
signed to deal pretty well with a 
wider range of modulation frequen- 
cies. But there’s one big improve- 
ment due to f.m. which users of 
both sound and television sets with 
the extra range are bound to 
observe: the completely quiet back 
ground. ‘The spread of f.m. trans- 
missions will, I believe, do a great 
deal towards restoring the popularity 
of sound broadcasting. 


transmitted sig 


vice 


these 


1 New 


THE ever go-ahead Bell Telephone 
Laboratories of America have, I 
observe, developed an up-to-date 
version of a device which 
those end of a line to 
one another while they converse. It’s 
certainly an contrivance, 
for, by working at the rate of one pic 

ture every two seconds, it has been 
found possible to transmit and receive 
over ordinary telephone lines. I see, 
of course, the attractions of this 
“ picture-phone ” affair; but it seems 


Menace ? 


enables 


at each see 


ingenious 


PUBLICATIONS 


Net By 
Price Post 


W. T. Cocking, M.1.E.E. 


17/6 18/6 
Compl 'ed 


2/6 2/10 


Characteristics of over 2,500 Valves, 
Compiled by 
SECOND THOUGHTS ON RADIO THEORY, 


Wireless World 6 
** Cathode Ray "' 


rHE OSCILLOSCOPE AT WORK. A. Hass and R. W. Hallows, 


M.A. (Cantab.), M.1.E.8 


RADIO LABORATORY HANDBOOK. M. G. Scroggie, B.Sc., 


M.1.E.E. 6th Edition 
STUDIO ENGINEERING 
B.B.C. 
B.B.C. Engineering Division. 
RADIO IN’ 
Radio and Television Reception. G 
2nd Edition 


ADVANCED THEORY OF WAVEGUIDES. 


ABACS OR NOMOGRAMS.,. A. Giet 


FOR SOUND BROADCASTING. 
Engineering Training Manual by 


members of the 


jeneral Editor J. W. Godfrey 
ERFERENCE SUPPRESSION: As 


Applied to 


L. Stephens, A.M.1.E.E. 


L. Lewin 


A complete list of books is available on application 
Obtainable from all leading booksellers or from 


ILIFFE & SONS LTD Dorset 


516 


House, 


Stamford Street, London, 


also to have rather awful possibilities 
unless you’re provided with a switch 
enabling you to cut out at will the 
image transmitter at your end of the 
line. It would, for instance, no 
longer be seemly to answer calls clad 
only in a bath towel. Nor, again, 
could you wriggle out of an invitation 
on the grounds of being up to the 
eyes in work if a mid-morning caller 
could plainly see for himself that you 
had just tumbled out of bed. No, I 
think that the old-fashioned no- 
picture telephone will do well enough 
for me. 


More Power to their 
Elbows ! 

BY the time that this is in print the 
Crystal Palace e.r.p. will have 
gone up to 120 kilowatts—and no 
doubt there will have been a heavy 
demand for attenuators in Syden- 
ham and parts adjacent! Dwellers 
in erstwhile fringe areas will be get- 
ting the television reception for 
whic:: they have been longing, or at 
any rate something like it, and those 
in the coastal parts of Kent will 
no longer be feeling quite so much 
left out in the cold. I have a fellow 
feeling for all those whose homes 
are in places where only a poor TV 
signal is available, since for more 
than a year now I’ve had to make 
do with a mingy 25 »V/m, which 
means a “snowy” picture and 
other inconveniences. However, it 
shouldn’t be long now before the 
permanent station at Tacolneston, 
near Norwich, comes into action and 
then, one hopes, all will be well. 
This will have been a big year for 
television development. Before it 
comes to an end it will have seen 
the move from Alexandra Palace to 
Crystal Palace, the “ hotting up” of 
the latter station, of North Hessary 
Tor, Rowridge and Tacolneston, be- 
sides the coming into action of the 
L.T.A. stations at Lichfield, Winter 
Hill and Emley Moor. Not a bad 
record ! 


Misleading ? 


IT seems to me rather a pity that 
the name ferroelectrics has been 
given to a range of materials which 
have, in fact, nothing ferrous in their 
make-up. They are actually mainly 
if not exclusively) ceramics and none 
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of those in present use contains any 


iron at all. The term ferroelectrics 
was adopted because the electrical 
polarization of these materials is in 
many ways similar to the magnetiza- 
tion of ferromagnetic substances. 


Ferroelectrics are likely to play an in- | 


creasingly important role in elec- 
tronic apparatus. I, for one, regret 


that any explanation to the uniniti- | 


ated of what they are and what they 
do must begin with some sort of 
statement that “ ferro-” doesn’t mean 
what it says. 


Names Again 


WHY, I wonder, can’t TV set makers 
come to an agreement to standardize 
the names of the “ outside-the-cabi- 
net” controls? It must often cause 
a good deal of puzzlement to the man 
in the street to find, when he buys a 
new set, that it appears to have con- 
trols quite different from those he 
had grown accustomed to in the old 
one. There’s no line-hold, he finds, 
though there’s a mystifying knob 
labelled line-speed, or perhaps hori- 
zontal-lock. Is frame-amplitude the 
same thing as height, he wonders; 
and can horizontal-form mean the 
same as line-linearity? I’m sure it 
would be worth everybody’s while 
to adopt one set of names for the 
controls of all TV sets. 


Moving-coil Microphone 


DESIGNED io for the 
requirements of magnetic tape 
recorders, whether of the domestic 


or office dictating ‘YP the new | 
D6 


“Lustrette” Model 1, intro- 
duced by Lustraphone, Limited, 
Regent’s Park Road, London, N.W.1, 
is of the moving coil type. It is 
available in a choice of impedances 
which satisfy the input conditions of 
all the principal makes of recorder, 
and is housed in a case which is 
inherently stable for desk use; there 
is provision for stand mounting if 
required. 


“Lustrette '’ moving-coil microphone for 
tape recorders. 


Wrretess Worip, Octoser 1956 


T.P 12, 14 


BULGIN 


Manufactured from _ the 
finest-grade materials and fully 
insulated, this range of Test- 
Prods includes a type for every 
practical use. he standard 
model, with its handy finger- 
grip, is available with plain 
prods, with or without fuses 
and with or without retractable points; retractable items 
have slotted side-grip prod-points. The Neon Test Prod is 
moulded in black rubber with semi-stiff sleeved leads, totally 
shockproof and waterproof. The slender handle ‘' Twist- 
grip '’ model is designed for use in inaccessible places, and 
prods or grips connections. 


TP, 16, 17 


~ Colour » | tie? nO NE Colour 
~~ BLAGE : | TP. 16. | RED 
RED TP. 17. BLACK 


| Plain non-retracting points, Deseription Blender handle with twist 
no fuses | rip wire em 


- BLACK | aa %. — mA 
7 tiption | eon test-pr 


| Wetrnctine-point wih in 


ternal fuse 


Full technical details and prices on these 
ond all other Bulgin components are 
a available in: 


RED = Catalogue No. 195 ww 
| Ditto, with slotted prod (price |)- post free). 


A-F +: BULGIN & CO: LTD. 


BYE-PASS ROAD - BARKING - ESSEX - RIPPLEWAY 5588 
(Private branch exchange.) 


UNBIASED 


Freud in the Bathroom 


I AM irprised not 
lightw ; mit ry t : ne 
fitted with 
easily be carried from 
I don’t mean the ty; 
off mains or car battery 


more 
market 
they can 
room to room 
which runs 
because thi 
is produced r a special purpose 
‘The typ V n 
which 


except 


i handle so that 


venuiona 

and weight 
well ask why I or any 
o lug a TV 
The answer 

that I don’t always want to be tied 
to the same room when I want to do 
ome Wing My ideal to 
in aerial connection in every room, 
including the bathroom, and I don’t 
mind telling that I have made a 
tart x the latter 
room with on 

Nothing delights me more than to 
bath and 


You 
body el hy uld Want 
t from room to room 


nave 


you 
it home b‘ 


teaming hot 


ugh I must 

power! of 
uppe whene ver a 
lady ind gazed 
coldly at me in my I used to 
go hot all over I 10W invariably 
wear my occasions 
It adds a formality 
which ha in ilmost unbelievabl 
ps ychological effect. No doubt Freud 
had a for it 


that 80 great | 
that at fir 
innouncer Ca4@rnse 


tion 


bowler on these 


touch of | 


irtorial 


word 


Heretical Ideas 


RECENTLY I took th opportunity 
to slip across to France to have a look 
it French 819-line television. I avoided 
Paris, as it is so full of other distrac 
tions which the Editor won't let me 
discuss her« I must confe that I 
was much impr yy the greater 
detail given and lini 
ness. I know al hnical argu 
ments against ¢ ger number of 
lines but surely the need to transmit 
more information in a_ restricted 
bandwidth is a ch our en 
gineers. 

There would undoubtedly be a 
tremendous outcry if we all had to 


ence ol 


illeng 
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By FREE GRID 


scrap our present TV sets, for 
would be quite uneconom«k 
attempt to alter them. I cannot 
ever, see why the B.B.C 
second programmes, 
arrive, should not be radiated with 
a greater number of lines than 40‘ 
Those who wanted the second 
grammes would have to get 
set, but they couldn’t grumble 
existing programmes would still be 
available on 405 lines These could 
continue for some years until the 
owners of existing sets had received 
a fair run for their money 
Personally, I consider that a picture 
of greater detail would be preferable 
to colour. That brings me to yet 
another point Why is so much 
effort being wasted in trying to pro 
duce a compatible colour system that 
is receivable in black and white on 
ordinary TV sets? Why cannot 
colour broadcasting—not necessarily 
by a compatible system—be confined 
for the first few years to the pro 
posed two second programme f 
Owners of existing sets would then 
have no grumble, as they would still 
be able to receive existing programmes 
and could change over to colour 
when they felt they could afford it 
As for the cost at the transmitting 
end, surely money could be saved 
on the programme side in a very 
‘imple manner Don’t have 
second programmes, but let 
B.B.C. and the I.T.A radiate 
“second transmissions” of the same 
programme in higher lineage and 
subsequently in colour. Owners of 
existing sets would then have no leg 
to stand on as they could not com 
plain that they were being cheated 
out of a second programme 


Radio Show Ramblings 


WHY is it that the man in the street 
invariably wants to use the minimum 
in the way of an aerial? How often 
one heard enquirers at the Radio 
Show asking if this or that television 
set needed an outdoor aerial or 
whether an elaborate aerial was 
needed for “ this ’ere v.h.f.” I really 
wonder whether set manufacturers 
are to blame for this trend. Whilst 
they continue to produce sets with 
built-in or built-on aerials the wet 
nosed viewer and listener are natur- 
ally going to expect a receiver 
work with these, irrespective of 
field strength available in 
locality. I wonder if it was to 
a good example that the I.T.A 
adorned some of their receptionists 
with miniature arrays as head-gear? 
At the B.B.C. enquiry bureau, 
where, incidentally, I noticed two 
well-known Wireless World 
butors answering queries, 
majority of the questions asked 
during the few minutes I was caves- 


now 
and I.T.A 
when they 


dropping were concerned with v.h.f 
That was to be expected in view of 
the excellent demonstration which the 
Corporation provided. It was cer- 
tainly very convincing and I was glad 
to hear the demonstrator mention 
the need for a good aerial and refer 
listeners to the B.B.C. leaflet giving 
practical advice on v.h-f. aerials. 

I was not very impressed by the 
“hi-fi” demonstrations at the Show. 
Perhaps it is that I have had a sur- 
feit of these hyper-super-quality de- 
monstrations. However, I was glad 
to find that in some of the demon- 
stration rooms manufacturers had 
provided specialists to answer tech 
nical enquiries. 


Apology Impending ? 


IN the September issue the Editor 
admitted to having had his knuckles 


rapped by the Post Office. His 
tance was that he had allowed to 
be published a description of a tele- 
phone answering machine with an 
implication that it satisfied P.O. rules 
and __— regulations As everybody 
knows, each breath that we in radio 
draw is by permission of the Post- 
master-General, and to offend him 
18 a serious matter. 

My sympathy went out to the 
Editor, but, now, in the light of 
something that has since happened, 
I doubt if there is any risk that pub- 
lication of Wireless World will be 
suspended as a result of his indis 
cretion. In the latest number of the 
Post Office Telecommunications 
Journal there appears a summary of 
the offending Wireless World article, 
with no implication whatever that the 
device described fails to satisfy P.O. 
requirements. Indeed, the writer of 
the summary is at pains to quote the 
statement of the original author that 
the device, in “its respect for the 
sanctity of Post Office equipment, is 
virtually superhuman.” Coming in a 
strictly official journal, that seems to 
me to amount to something very near 
official acceptance. 
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OLYMPIC HONOUR 
FOR BRITAIN 


We are proud to announce that our 
TL 12 amplifiers have been chosen 
for use at the 1956 Olympic Games 
to be held in Australia. 


It was in 1945 that H. J. Leak revolutionised the per- 
formance standards for audio lifiers by designi 


¥ 


the original “ Point One” series, and we became the 
first firm in the world to market amplifiers having a total 
distortion content of 0.1 per cent. ‘This claim was re- 
ceived with incredulity, but it was subsequently con- 
firmed by the National Physical Laboratory and since 
then hundreds of TL/12 amplifiers have been used 
by the B.B.C., and Commonwealth and foreign broad- 
asting authorities, and thousands have been used by 
recording studios, leading musicians and music- 
lovers throughout the world. We were the only British 
exhibitor at the world’s first Audio Fair which was 
held in New York in 1949 and the volume of our ex- 
ports to the United States of America has grown steadily 
since then 


Further development work resulted in our producing, at a 
much lower price but with the same high performance stan- 
dards, the TL/1\0 amplifier. The TL/10 amplifier 
and “Point One” pre-amplifier received such an 
excellent reception when they were first exhibited at 
the Audio Fair in New York in October, 1953, that 
we received an initial order for 1,000 sets. Since then 
several thousand sets have been sold throughout the 
world. The output of the TL/10 is ample for high- 
fidelity home music systems, and the quality of re- 
production obtained is equal in every respect to that 
f the TL/12. We always use the TL/10 amplifier 
and “ Point One” pre-amplifier for our public demon- 
strations of high-fidelity reproduction of gramophone 
records and radio. The TL/10 amplifier, when used 
with the best available compl ary equip ; 
gives to the music-lover a quality of reproduction un- 
surpassed by any equipment at any price. Even when 
the complementary equipment falls below that of the 
best obtainable, the use of these amplifiers will enable 
one to obtain very marked improvements in reproduction. 


LEAK] 


HIGH FIDELITY 
EQUIPMENT 


ELECTROSTATIC LOUDSPEAKERS 


Reprints of “* The Gramophone"’ article (May, !955) 
by H. J, Leak, summarising his work and findings 
on Electrostatic and Dynamic Loudspeakers, are 
available on request, free of charge. 


% Write for leafle W + 
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Make LEAK equipment the heart of your Hi-Fi 
system... 


\ilustrated above is the LEAK TL/1O0 AMPLIFIER £17.17.0 and “ FO NT- 
ONE "’ PRE-AMPLIFIER, £10.10.0. These prices are made possible only 
by world-wide sales. 


SPECIFICATION : 
Circuitry 


A triple loop feedback circuit based on the famous TL/12. The output 
transformer is the same size as in the TL/12. 

Maximum power output: 10 watts 

Frequency Response: . | db 20 c/s to 20,000 </s. 

Harmonic Distortion: 0.1",,, 1,000 c/s, 7.5 watts output 

Feedback Magnitude: 26 db, main loop. 


Damping Factor: 25. 
Hum: —80 db referred to 10 watts. 


L d ke i 4 
Ld 


P t 16 ohms, 8 ohms, and 4 ohms 


“ POINT ONE " PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance 
and blends with all woods 

* Pickup 

The pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups 


* Radio 


The radio input sockets at the rear permit 
the connection of the LEAK VS. tuner 
unit. An input attenuator is ficted. H.T 
and filament supplies are available from 
the pre-amplifier 

* Distortion 

Of the order of 0.1%. 


OTHER LEAK PRODUCTS 


Hum 
Negligible, due to the use of recently 
developed vaives and special techniques 
Input selector 
jo, tape, records: any and all records 
can be accurately equal:sed 
Treble 
ontinuously variable, 
at 10,000 c/s 
Bass 
ontinueously variable 
at 40 c/s, 
Volume Control and Switch 
he switch controls the power supply 
to the TL/I0 power amplifiers 
Tape Recording Jacks 
n exclusive feacure. Readily accessible 
jacks are provided on the front panel for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers 


+ 9dbwo — 15 db 


12 dbto 13db 


Varisiope |! pre- amplifier 
TL 12 power amplifier 
TL /25A power amplifier 


Leak dynamic pick-up: 
Arm 


LP head with diamond stylus 
78 head with diamond stylus 
Mu-metal cased transiormer 


that can be obtained 


Trough-Line FM tuner unit with built-in power 


Those seeking to obtain the highest quality of gramophone and radio 
reproduction are invited to ask their dealer for a demonstration of Leak 
products which, with cheir tradition of excellence, represent the best 


0 
7 7 (0 
au47 (606 


42156 Optanat 
16 Opt@e2 6 4 
156 Opt @2 8 4 
e116 0 


£25 0 Opte10 10 6 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone: SHEpherd’s Bush |173/4/5 


Telegrams : Sinusoidal, Ealux, London 


Cables ; Sinusoidal, London 


H 
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PRODUCTION IN- 

CREASED — CIRCUIT 

IMPROVED — PRICE 
REDUCED 


» Bend Il nverters 
' ne refunded 
perate, 49/6 wor 


BAND Iii PRE-AMP 


THE ‘READY’ 
This is a | wave-length 
array Of all alloy construction, 
the aerial is completely assembled 
and ready for instant mounting 
in loft, bedroom cupboard, win 
dow frame, et Price 12/6, plus 
; 


3 element 


3 element array with swan 
neck mast with ** t bolt 
clamp for fitting to existing 
masts from fin. to 2in. dia 


41/6 


ranked 
mounting 


Jelement array with « 
mast and wall 
bracket 


Selement array with cranked 
mast and chimney 
equipment 


lashing 


5 element array with 
neck mast anc { bolt 
clamp for fitting existing 
mast from jin. to 2in, dia 


wan 


ranked 
lashing 


S element array with 
mast and chimney 
equipment 


8 element array with swat 
neck mast anc { bol 
clamp for fitting to jin 
2in. dia. mast 


T.R.F, CONVERTER 


New this month is a « 
rR Set Viewmaster-Elex 
tronic Engineering, et Small 
mods. to the TV are necessary as 
this must be turned into a superhet 
to stop re-radiating. Price com 
plete with two valves £6/10)- 
assembled—ready Oct./W.W 


onverter for 


THE ‘“CRISPIAN ” 
BATTERY 
PORTABLE 


A 4-valve truly portable 
battery set with very 
many good features as 
follows 

@ Ferrite Rod Aerial. 
@ Low consumption 
valves (DK9% range). 
@ Superhet§§ circuit 
with A.V.C. 

° Ready built and 
aligned chassis if re- 
quired. 

@ Beautiful two-tone 
cabinet. 

@ Guaranteed 
sults on ‘ong 
medium waves 
where. 


re- 
and 
any- 


All parts, including speaker and cabinet 
if all ordered together the price is £7/15/- complete. Post and 
insurance 3/6. Keady built chassis 30/- extra. Instruction booklet 
free with parts or available separately 1/6. 


UNUSED VALVES AT LOW PRICES 


8/6 48H 8/6 628 


are available separately or 
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This is a 7-valve A.C 

mains operated receiver 

An exceptional performer 

long, medium and short A.M 

bands and on the new V.H.P. band 

It is an ideal unit for a quality radio- 

gram 

Special features include magic eye tuning indicato 
and pointer travel—latest circuitry employing 
back, etc., etc 

Undoubtedly one of the finest AM/FM chassis available today 
Chassis size 17}in. x 6}in 7¢in Price £23/17/6, carriage, packing 
and insurance 20/- extra 


THIS MONTH’S SNIP 
THE WOLSEY 4-VALVE SUPERHET 


, extra long scale 
full A.V.C. feed- 


e receiver employe 
and is ideal as a 
bedroom, kitchen, 

least band eet and 
nly @ few teet of 
can be received 
work in modern 

limited quantity 
plus 
Overal 


| RIISS YOURS FOR 2 


55 is considered to be one of the 


communication receivers available 
y range is 75 ke/s 
omplete with 10 valves 


Made 


Ite frequer 
It ta « 
na black metal case 

#0 obviously a robust 

| give years of service 
ed and guaranteed in 
Price £9/19/6 or 


Carriage and 


mopletely 
t working 
payments o 


perte 
Transit case 


Pack, with 
win polished cabinet 


MINIATURE MOTOR 


Size only 
American 


2pin. long by ijin. diameter 
made-—laminated poles and 
intended for ; volt nA 


F.M. TUNER 


This tuner is based upon the very successful 
cireuit in the booklet published by Data 
Publications, We have made up models 
at all branches and will be glad to ‘demon- 


fact everything 
mplete unit, is 
luded free 


available 


with 


Data te ir 
separate! 


THIS IS ON OFFER AT 
APPROX. HALF COST 
TO MAKE 


An impressive, cost oking 
riginally designed for T.V. but simple 
modification makes the cabinet eultable 
for radiogram, amplifier, tape recorder, or 
reflex speaker—size 23in. wide 
jeep and 37gin. high. Limited quantity 
at £28/15/- each, carriage 12/6 


cabinet 


rin 
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CAR STARTER/ CHARGER KIT 
RES!ISTORS 


NEW THIS SEASON which canbe connected Wo 
which can be connected to « 
High srabliiey vee battery and will enable the car to be 
ee tyne med UNI-TV started instantly. Kit consprising the 
a woun 
followt 

vitreous covered Undoubtedly the most up-to-date Males , <a 
wire ended up to televisor for the home conetructor S-amp rectifier 
9)-watt High You can baild all or only part and the Regulator Stad Switch 
powered types up to eet when finished will be equal to « Resistance Wire 
150-watt mostly factory made equivalent. What other Resistance Forme 

p Tneulated constructor T.V. has all these features? Maine on/ot! Switch 
aut non-tnaulated Made up unite if required 6-5-amp. Moving Coll Meter 
carbon types pre- miniature valves Constructional Data 
terred valves if bought all together p 


and low plus 2/6 post and packing 


variable types. 
stocks available 
send details of your 
requirements 


Multi-vibrator time bases 

Ferrux cube, B.H.T. aud scan « 
24/37 m/e. LF 

Suitable for any modern 12, 14, or 


WESTING- 
HOUSE 


cabinet if 


The building cost (less tube) le only £20/10/- plus 10/- carriage and insurance — 
(U.S.A,) All parte guaranteed twelve months. Full information and date tree with parte or c ser 
METERS avaliable copasatety price G16. we ee 

All flush mount- THE “SKYSEARCHER”’ col ware four cotls different 

ing type, outside : or 

diameter of face An all mains set for 19/6. : 

sin This is a 2-valve plus-metal 
0-500 v. D.C 25/- rectifier set useful as an educa- 
. : tional set for beginners, also 
makes a fine second set for the 
: bedroom, workshop, etc All 
0-2.5 kV D.C. external mul- parts, less cabinet, chassis and 

tiplier supplied 35/- speaker, 19/6. Post and insur- 

0-15 v. A.C. moving iron 30 - ance 2/6. Data free with parts 
)}-1 mA 25/- or available separately 1/6. 
0-50 mA 25 
0-100 mA 25/- THE “REALITE” 
0-150 mA 25/- 
0-250 mA 25 
pete i - MINI-RADIO 


Uses high-eTcteney vile vers 


0-1.5 kV D.C."external mul- 
tiplier supplied 35/- 


and medium wavebands and fite tate 
neat white or brown 


InOUNTENA, SEPANERS This is a complete flourescent fitting, stove enamelled white, with 


starter and ballast all ready to install. Price 29/6, plus 4/6 carriage limited quantity 

and packing. 40-watt tube 10/-, no extra for packing, if ordered ‘ cabinet 

with fitting. r) «, plas 3/¢ 

tional data free with the parte 
able separately, 1/6. 


. nd | OFFICE TELEPHONES 
0275 BABY ALARM 
5 a ol 


Unlike most baby alarms, this not 
only enables you to hear baby but 
also talk to him. Price complete 
with one microphone and 100ft. 
twin flex £6/19/6, carriage 3/6, 
Additional microphone 19/6, 


New U.P.0. telephone eete with interna 


bell and push button ewitch easily n 
nected together to form office tnteroow 


THE MULLARD 510 AMPLIFIER a 
verhead heater warms only | A High Quality Amplifier designed by CIRCUIT DETAILS 


ea within its radiant rays, and « Mullard engineers a t high Diagrams and other information extra: ted 
siderable saving of fuel. Ite b flelity with a power output exceeding from oficial manuals, All 1/6 per yy 
mediately, there t ning 10 watte and « harmonic distortion 19 for 15/- . 5 y 
It te essentially a personal t tte. Ite fre yeh Reeted 
heater, having controls within easy extremely wide 
{ the operative ontre “ yet fat from 10 to 
ariations of heat be 3 7 4 . three controls are 
um heat the unit consumes " provided and the whole anit ls very 
for use with the Collaro 
to and most other good pick-ups 
of the anit completely 
warehouses, lofte a f made up and ready to work is 
where the cost of 7 { ~ plus 10/- carriage and 
ymfortable i ~ ' ve Alternatively, if you 
- make up the unit yourself 
shall be glad to supply the 
e main have to | . mponenta separately Bend for 
od storage cham ¢ Mullard amplifier shopping Net 


Major te of particular use 


al heating ts 


quickly. CROYDON BRANCH OPENING 


£7/10/-, carriage paid | seed ts 
ELECTRIC BLANKET WIRE | We have taken the Lease of 266, London Peoamitter T1104 
7 ¢ P.V.0. covered, 00 tianket Road, Croydon and hope to open this wity-ight ws 


t hms per foot—]/§ per | 
ts, ideal for average blanket | month. Preqes ney meter 


eB 


721 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road, | 42-46 Wintel Hili, Ruislip, 152-153 Fleet St., E.CA, 29 Stroud Green Road, Finsbury, 
esex. i Park, NA. 
Phone Phone: RUISLIP 5780 hens: FLEST 2008 Phone; ARCHWAY 1049 
Half-day Thursday Half-day Wednesday Half-day Saturday Half-day Thursday 


Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, SUTTON ROAD, EASTBOURNE 
All enquiries to Eastbourne address and please enclose 8.A.E., terms are cash with order 


£1 
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PRE-TUNED FM TUNER 
with FOUR FIXED FREQUENCIES 
and AUTOMATIC FREQUENCY CORRECTION 
The FM Tuner FM2 has a complete absence of frequency drift, this 
factor combined with its perfect reproduction has made the Dynatron 
FM Tuner Unit the automatic choice of leading radio engineers and high 
fidelity enthusiasts 


Outstanding Features :— 


@ Single switch operation 


@ Foster Seeley detector to eliminate distortion 


@ Range 88-100 Mc's 
@ Output Vv. R.M 


@ Consumption 26 w 


3 


The Dynatron FM Tuner is 
available in two versions 


FM2 LV. £25/-/6 
FM2 HV. £29/3/9, 


S. 


@ Complies with P.O. specification for oscillation radiation 


@ Chassis can be operated from cither end which enables the unit to be easily installed in 
Dynatron and most other makes of radiogramophones and radio receivers 


@ Very compact in size 5}in. x 6)in. x Shin 


Separate Power Unit PI 


£9'7'8 


rite for full details of these FM 


Tuner 


Units 


@ Separate power unit available 


and other high quality instruments in the 


Dynatron range t 


DYNATRON RADIO LTD. 


‘The Firs”, Castle 
Maidenhead, Berks. 


Hill, 


L:R:S 


QUALITY 


L EA K EQUIPMENT 


for the Connoisseur 


if you want the Finest Quality Reproduction together 
with Workmanship of the Highest Order your choice 
must be LEAK. 
AS USED BY BROADCASTING CORPORATIONS 
THROUGHOUT THE WORLD. 


LEAK “TL/I0;” AND “POINT ONE” PRE- 
AMPLIFIER. Cash Price €28/7/-, or sent for £4/10/- 
Deposit and 18 monthly payments of 30-, carr. and crate 
free 


LEAK DYNAMIC PICK-UP 


Complete with two detachable diamond heads and trans- 
former. Cash Price €21/19/9 or sent for £4 Deposit 
and 10 monthly payments of 40/-. Post and packing paid. 


Delivery of all the above is from stock. We can also supply 
the LEAK F.M. TUNER. Wharfedale, Goodmans and 
Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 
Motors and all other Quality Equipment on EASY TERMS 
Please send us your requirements. Quotation by return of post. 


TheL*R*SUPPLY COMPANY, LTD, 


BALCOMBE (Te. 254) SUSSEX 


Time-saving methods for am 
repetitive and 


complicated calculations 


ABACS or Nomograms 


By A. Giet—tTranslated from the French by 
H. D. Phippen and J. W. Head 


Not only demonstrates the many and varied applications of 
the Abac or Nomogram, but shows how even those without 
highly specialised mathematical knowledge may construct 
their own charts. It deals with both Cartesian abacs and 
alignment charts and contains a large number of practical 
examples in mechanics, physics and electrical engineering 
This edition has been specially adapted for English readers 


8i~54 235 pp. Illustrated 35s. met By post 35s.10¢. 
NOW READY 


lliffe & Sons Ltd., Doset House, Stamford St., London, $.E.1 


from booksellers 
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present two 


OUTSTANDING 
DEVELOPMENTS 


IN AUDIO-ELECTRONICS 
WHARFEDALE THE 


TRIPLE- TR. “Ma sler- Li nk 7 


SPEAKER 
BAFFLE FOR USE BETWEEN ANY TAPE-DECK 


AND ANY AMPLIFIER 


The T.R. “ Master-Link’ is a completely versatile 
control unit to operate directly between any make 
of tape-deck and any amplifier system. The advantages 
are immediately apparent. Not only are considerable 

LABORATORY expense and trouble avoided through not having to 
MATCHED install amplifying stages exclusively for the deck select- 
FLAWLESS ed; fullest advantage can also be taken o° existing 
sound equipment so that much higher standards of 

RPROVE TION @ ACCEPTABLE recording and reproduction can be achieved by the 

FOR 3}, 7) AND greater flexibility of the ‘ Master Link.” 

15 1.P.8. Features include instant bias matching: input matching 

@ SELF-POWERED and signal-level control with panel-mounted meter 
With ics special sand-filled baffle, and three specially on recording and play-back; built-in power supply 
matched Wharfedale Units, this newest Wharfedale @ BIAS MATCHING current supply for solenoid operation where needed 
Unit provides a standard of reproduction of quite CONTROL monitoring facilities; etc. Front pane: finished old 
exceptional quality. Super 3, 10° Bronze CSB and @ SIGNAL LEVEL gold. The T.R. “ Master Link" works with tape a 
W.12/CS Units are used, are individually. matched and conrron sotn 7%. 74 and '5 ips. its fine circuitry has been 
balanced by the makers by their own exclusive methods WAYS produced to ensure the highest possible standards 
A choice of finishes in walnut, maple or oak is offered, of recording, and it connects between tape-deck 
which surrounds the full length metal grille. The re- @ suPEeRs wr 9g pe hea a te a 27gns 
markable curve obtained from this Triple Speaker qualary picap. Lenin on request 
Baffle with ics almost straight characteristic is nearer 


dettiddenuentisiadia datas eterten 4 AN EXCLUSIVE PRODUCT OF TELE-RADIO (1943) LTD. 
£37.10.0 si i» our own showrooms * % TRADE ENQUIRIES INVITED 


ALL EQUIPMENT ADVERTISED HERE MAY BE HEARD IN OUR DEMONSTRATION ROOM 


tr DEMONSTRATIONS bn oa We Lsnoee oes a a MICROPHONES 
, pl it of comp nts with valves, 
At all times ie London's —~ equipped chassis, full building instructions, all to Film osuenrtes Ribbon 68/15). 
showrooms. Permanent multi-switching | designer's specification. Best quality Lustraphone Ribbon £9/19/6. 
circuits make comparisons easy parts throughout. List value over £28 Lustraphone ** Full Vision 8 18/6 
Can also be supplied assembled and tested £25 Lustraphone “ Lustrette  €3/7/6. 


GUARANTEED PERSONAL €29/15).. Acos, Collaro, ete 


VICE 
oo T.R. ECONOMY PRE-AMP P.AJ TAPES 
Enquiries answered without obligation Recommended specially for T.R Se . 
Goods despatched by 4 p.m. day of Williamson amplifier. Complete kit with 64 ns n" 1, Scotch , ¥, erraten, » ° ASF 
receipt of order or you ar: advised instructions. Assembled @igns 4 . yg Be ag A. ways in stock at all lengths 
apace @UAD CONTROL UNIT ve 
OVERSEAS ORDERS Srenwy recommended for the TR £1 9.10 CHASSIS 
iMiamson 
w TAR in alumini 
We oeriete hendie fonicita’ toi | Ta Cenam “912 PLUS” KIT ssost cheayp te stots. Alee sees! enese wish 
overseas. We handle formalities. Full Kit complete with valves, pre-amp £23 19 yp eee, Aad 
urrent rotes of exchange allowed. unie and instructions . 


Packing and postage extra ®@THE T.R. AUDIO-ELECTRONIC CATALOGUE 


56 poges pocked with information, featuring every 


I E L t R A D i O (1943) ite Seat ane a Sete 
we LTD. 189, EDGWARE ROAD, 
LONDON, W.2 


Phone—PADdington 4455-6 oe A few minutes from Marble Arch @ Open all day Saturday (This is our only address) 


in 


18, TOTTENHAM COURT ROAD, LONDON, W.1 


— 


All post orders 
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MUSeum 5929/0095 


(50 yards only from Tottenham Court Road Tube!) 


seto:—24-26, HAMPSTEAD RD,, LONDON, N.W.1 


THE RC. 2 AMP. BATTERY CHARGER 
KIT. Our new 2 amp. charger kit is now 
available. Includes handsome well-ventilated 
black stove-enamelied steel box, size 7 jin. 
3hin 3jin. Fully shrouded first quality 
transformer, brand new G.E.C. rectifier 
Mains fuse, ete., for charging 6 or 12 ¥ 
batteries at 2 amp. Absolutely complete 
kit with full practical and theoretics! instruc- 
tions. Price 33/6, plus 2/6 P. & P. Can be 
supplied assembled and tested at 41/6, plus 
P.& P. Heavy duty crocodile clips suitable 
for ear battery lugs, optional extra at 1/6 
per pair. 


EU §533/4/5 


ston 


THE 
JASON F.M. TUNER 


PACK KIT 
M. tuner 
52 6 | { read 


WER 


kit for j 
for the 


wer pack euital 


9 
2£10/10/6 5 
vM 


2/6 


AM/FM RADIOGRAM 
CHASSIS! BARGAIN! 


1 lettering 


measures | 
v Valve line-uy 
EFS5, EBCHS! 
EZ80 EMS0 Mag 
Limited quantity at bargair 
£18/19/6 only, plus 
HP t 


BABCS0 


erms 


DULCI AM/FM CHASSIS H4 
ted leafiet available. L., M 
‘ Mullard Valves, in 


rr «is £24/6/- 


and Sh 
lading 
anh 


Higt 


‘ Q 
terme 


DULCI H4T AM FM TUNER 


nit} lesigned for Qualit 
wn power suppl 


metres 


0.7 me/s and 
Rand. Three 
RCHA! 


THE 


TS... AM/?M CHASSIS 
Large tull-vie 

26 «uineas, | 

tions 


' 
se ! 


4 lette 


A-va 
KARCRO 


ve push-pul 12 Ibe 
BHOOR2, two 6 


Mediun 
47 


A low impedance of 47K « t 


1 m ar It 
Brief specif 
187 


1 Ke 


ba the higheot technical 
atios r le VHF 
) metres 


wa an 
540 metres, Long 00-2, 004 
« Full AG A.M. Bands and 
yotrole: ON/OFF ¢, Tuning and Wave 
Fae, EFA RCA and BE ZA0. Attractive 
ring, eize lidir ' haesie etze: (overal 
wakes matching 


« l 
m entary «« 
HP 


tern 


INTRODUCING THE WEW 
rn pact 


M. TUNER UNIT 


«hae 


— 
elgne by 


ations 


rafts 
Briet Va 


it 


€13/19/6 


THE DULCI F. rM i. TUNER 
armplifie y 
all ols 


; 
HO 


© per returr 


SPECIAL PURCHASE 


i P. 1-VALVE RPCEIVER 
42 


COMPETITIV: BAND Ill 


NVERT I 


PULI 


THE FAMOUS UNIVERTER COMPARE 
THE 


RICE 
Ha 


£6/19/6 


SPECIAL 


OFFE 


K ALVE 
RADI ss 


v QUAL 
CHASSIS 


TY PUSH- 


MANUFACTURER'S SURPLUS 


OUTPU 
P THE R.C. GRAM REPLACEMENT 


CHASSIS KIT 


Our very popu 


tkit 


inetructions 

« 1/6 post tree 
ast nut and | 
at 


with tle 
or the k | 
tat £8/8 


Acos TYPE 
Inserts 


Short 
tres, Long &i 
Red ar 


Biack background 


watts, Outy 


ure te 


Part 


pleased be able 


a 5 


yet attractive Chassis at ONLY £1196. ze 


| fully 


THE R.0.3/4 WATT AMPLIFIER KIT 
Just released Compare the advantages | 
Treble bass. AND middle controls 
erystal or magnetic pick-up ! 

200/250 ¥ alve line-up, 6V6GT, 6807 
metal 6x50T Negative feedback Built 
on stuve enamelled steel chassis, measuring 
only Sia 4in ljin. Four engraved 
cream knobs are included in the price of 
the complete kit with all necessary practical 
and theoreties! diagrams, at €4/5/- only, 
plus 2/6 pecking and post, or Instruc- 
tion Bonk, 

ilhus- 


amplifier can 
be supplied 
assembled 


believing 


Our edvantageous H.P. terms 
ore available on ony single 
item over €5. Let us have your 
enquiries 


Please add postage under £1, or Cash with order 


to 6 p.m. Monday to Friday 


c.0.D. 


Sorry but we close | 


charge extra—open 9 a.m 


p.m. on Saturday 


OcTOBER, 1956 WIRELESS WoRLD 


— 


THE 


t. ONOMY FOUR ’ 
” meta rect , fr 
Med 


requ 


Paced KIT. A 
aoes Ad 
Long waves 
componente right 
nut and bolt Valve line-up } 
Chaesia ready driljed—Cabinet 
6in. high by Sin. deep—Choice 
Bakelite, or wooden walnut 
instruction booklet 4 ce top 
and theoretical diagrame. Each 
nt brand new and tested prior to pack 
Our £25/10/- complete—Rememb« r 
set is being demonstrated at our shop 
We proudly claim that onr fully 


THE R.C. RAMBLER ALL-DRY PORTABLE 
um at KIT 
assembly details with practical and theoretical 
liagrame can be supplied at 1/6 post free. Thies 
professional 4-vaive euperhet— all 
jium and long waves A cream 
panel, with dial engraved in red and 
+ wide to the very imposing appearance of 
this model which is housed tn an attractive cream 
aml grey leatherette covered attache type 
abinet: measuring only Sin Tin Ship 
Weight lees batteries 47/h., with batteries 6) 1b 
trated instruction booklet is the most com- This set really has everything Built-in frame 
sive available for this type of receiver—Booklet available at 1/6 post free. This i» high quality, extremely sensitive, and very 
wed If kit ie purchased later, Plas 2/6 packing and carriage for complete kit. “ x yume from the Sin. speaker 
4, IRS, 185, 1T4, 
UPERIOR " FOUR Our | components, exactly as specif 
vur-valve receiver A. mains, | c#>binet, can be supplied trom stock at the epecial 
)v. M. and Long waves. As with inclusive price of @7/7/- plus 2/6 p. and p 
our very successful “ Economy Fo batteries) Uses Ever-Ready 00 B.T. type 
required components ae supplied ‘ B1i26 at 10/- Also LT 1.5 v. A.D, 35 at 1/6. 
line-up: 2 6807, 6 X5GT and 6 VOUT 
Chaesls ready drilled, Cabinet size, LOjir 
x lin. wide, Maximum depth at base 
tin. tapering to Sjin.at top. Sloping front 
Very attractively finished in light walnut 
and peach. Each component brand new 
and tested prior to packing. Complete 
instruction booklet with practical and 
theoretical diagrams is provided. Booklet 
available at 1/6 post free. Our price for 
complete kit, @6/0/6! Please add 2/6 
packing and carriage. If preferred, we can 
supply Cabinet Assembly only, comprising 
Cabinet and bracket wave-change ewitcb, 
dial, pointer, drum pulleys, drive epindie, 
drive spring and knobs, at 46/-, plus 2/6 
packing and carr N.B.—Our kite 
are even supplied with sufficient solider for 
the job. 


t br wn 
Complete 
ractical 


price cane 


(leas 


RAMBLER &. UNIT! At ny we are able to offer our special mains units kit for using 
our popular all-dry “ Rambler’ on A.C. Mains. Com kit, which when assem) 
fits snugly into battery p———- OE rene be su, a4 , plus 1 hd packing and 

Price ineludes all required components, and assembly, instruct NBT 

is completely self-contained in s metal box measuring 7) atin, * me itie and is ideally 
suitable for ANY all-dry battery portable requiring 90 v. H. tt and 1 5L.T 


THE COLLARO HIGH FIDELITY 
TAPE TRANSCRIPTOR 


é bg? Co!laro product designed on Transcription” 
broadeasts ete., and for the reproduction of a 
eA, in other Tape Decks 
N.B. All our T.R.F. Kit cirouits now include specially wound Denco “ Maxi-Q” coils @ S epeed @ Four heads @ Twin track (bottom and top tracks recorded 
on polystyrene formers, improved performance | remains the same ng tape) @ Instantly reversible @ Constant tape tension device 
. ae wow and flutter content—less than .l of 1% @ Many other 
imensions; Unit plate width —ld4jin. Unit plate depth lifin 
SURPLUS BARGAINS upper surface of mouting board 4jin. Height from upper surface of mountix 
METERS Price Standard Cream Polystyrene cover plate with maroon controls £20, 
Type 
MO 
MC 


uality pr ples, for live ding trom 
ypes of tapes’ More refinements than 


or played back 
@ Fully 
yutetanding 
Depth trom 
board lyin 
jus 3/6 p. and p 
| pt controls, 


> 
F 
3 


Fitting Special Clear ene cover plate, but sprayed gold on the outside 
RP . plus 3. and p. 


lable as under. Complete with Dulei Co 
This unit ie now ready for use 


pre-amplifier wired to 
with amplifiers developing 


Rectangular 
Rectangular 
PR 


« 
et 


a 
transeriptor £18/13/- extra 
eum or eg. Leak, etc 

with preamplifier plus power pack £17/10/-. 

ith any amplifier 
Both pre-amp. and power supply are wired within the area of the unit plate 
We can also supply the special Dulct Hi-Pidelity amplifier if required, for ase with the 
traneecriptor with pre-amp. and power supply already wired rice 20/0/-, 
mitage and packing 

Leatherette covered attractive portable carrying case te expec 
‘ mmodate the above complete equipment, by the time this advertisemne 
Price 70/6, plus 3/6 p. and p. Suitable 7in, « 4in. Eiliptical speaker 21/6 
makes of recording tape and microphones are eultable for the above, and can be 
K is desired. H.P. TERMS AVAILABLE “"Lentes' s largest selection of tape recording 
equipment ! 


With these two 


Otreote 


plus 4/e 


BUSSSER 


available 


Bq. (1054 
Elliott) 
Desk Type 

. Bq 


manulacture 


} #-}-}-) 


<=3=EEK =EKEEKEEE 


Sq 
BR 
Sq (shunt required GARRARD R8C.110!!! 
auto-changer unit with G4 
head, ( » and brown finish 
in sealed manufacturer's cartons 
fitting and operating 
£7/10/6 plus p and 5 
RECORD PLAYER CABINETS eult 
all types of single record and auto-changer 
unite Priced trom 45/- Send 
for folly Wustrated let 


§-epeed 
gt 
Brand new 
with 


M I 
Thermo 
Thermo 


B.5.R. MONARCH. The very latest cream 
ae plete 


» oryetal 


in original manufacturer's 

guaran Price only €7/5/0, 

paid. Buy now! Quantity at this price 
strietly Vimwited 


JUST ARRIVED! Keplacement 
cartridge for B.4.R. Monarch 
HOP Complete with sapphire 
1 fitted in few seconde Limited quantity 
Fiuet at 18/6 only | Tax paid, post free! 


RO.54. Special Purchase! Latest type 
incorporating “ T ” type tarnover 
Cream finish, Original manufac 
cartone 2°/10/6 only plus 


and p HP. termes available 


VALVES 
have perhape the most up-to-date valve 
the trade A stamp will bring 
list but the following ls « selection 
brand new impor valve types 


(with shunt lastructions 


~ 
Sale 


~ 
=S 


pick-up 
ete., type etams 


shihrreseenbere 


r 
‘ 
‘ 
‘ 
‘ 
( 

‘ 


atyli 


hii 


mA. 2)in, taken from equipment but perfect 

ti MC. — Moving Coll. Thermo — Thermo-c« 
Fiush Round, M.1. — Moving lron 

ME TER RECTIVIERS. I mA. by G.E.C,, at 6/6, aleo 5 mA. by G.E.C,, 


, 22/6 each 


mpled, F. Sq 
at 6/6. 


We have a limited quantity of aircraft electrical thermometers. Brand 
Zin. moving coll meter, flush equare fitting. These meters have a luminous 

legrees centigrade, but the full seale deflection is approximate! 
© 12/6 each only, plus 1/- FP. & 


oar kK 


METER SPECIAL 
ow, by Weston - 
ecale graduated 3/6 pb 
roampe 


COMMUNICATION RECEIVER PCR.2 
190-570, 900-2,000 
6V6, EBOSS, X61 


VIDEO AND SYNC. GENERATOR 
band, 13-50, We have @ very limited quantity only 


ine-uy 


iminated calibrated dial 
aerial trimmer. In black 
size 17)in x 10in, x Sin 
t hin epeaker, or head 
t brand new ip Ry 

1 y PYE 

aoe p. 10/- 

conversion 


ning 


required com- 


lable at 32/6 


al converte! 
na at “—" 19/6. pilus 
vailable 


TRANSISTORS! MULLARD TYPE 0.C71. 


Aval stock at new list « of 


2A4/- 


48 TRANSMITTER RECEIVER 
WALKIE-TALKIE. approx. 5 
illen Cover The set only 
25/-. in very 
have available 
with 


micro- 


nplete 
‘ 


»miplete 


headphones 


of these unite by well known instrument 
manufacturer They are not brand new 
but in good condition, and all have 
minor fauite. They are complete in black 
erackic metal carrying case with handle 
and measure overall }4in. Sin. « Ghis 
Wt. Ldjibe Vaive line-up ts either 
68N70T of 7-12AU7. Unite are offered 
less these valves, but a set of seven required 
can be supplied at the special in 
price of 42/- per eet. It is a aseful anit for 
producing Modulated bar type pattern 
“ym pulses and sound § modulation 
independently of simultaneous! 
channels for servicing or ertting 
r.V. receivers. Sound modulation at 
1,000 cycles, Incorporates Oecillator unit 
containing 3 type 064 valves (supplied 
% polystyrene Acorn holders, 10-10/70 of 
Philips concentric trimmers, 1-2 pote 
way rotary ewiteh, 2-jin. polyet 
coll formers, several useful resistors and 
capacitors. Kectifier DKRMIB (supplied 
The whole unit was originally made to sell 
Our price \« €56/10/- only 


and p 


yrene 


b/- p 
N.B.—Piom the above unit we have 


Purchase tax paid. 


DAVOS 10/6 FLAS 
10 
06 


guaranteed 


I a i 10/- 


; 


Another Cabinet arg 
1 walnut troliey-type cabinets 

intended for use in projection T.V 
recognised as being of leading High Quality 
nanulacturer’s @tock be easily adapted 
to hous ifer 

ara Measure ute 


| Bpecia 


Can 


rder, amy 


* 22200222 


ee 


mounted on castors, Unrepeatabie bargair 
at €5/10/6, plus 10/- packing and carriage 
We have « large select all typ 
cabinets A stamp will bring hist 


widition we natorally have ail usus 
jue types available such as 6V6GT, etc 
var valve price lat | 


jon of 


ASE 


sete of carrying case complete with plair 
carrying handie and drilled chassis, aire 

tololature 
case for any 
mitter, ete, et 


front pane! 
punched for 
Measurements a8 above A very 
ent, remote control trans 
15/-, plus 2/6 p. and p 
HEAVY DUTY CONSTANT VOLTAGE TRANSFORMER, [nput: Variable from 110 to 260 volte OUT- 
PUT: 110 and 230 v. at 1.2 kVA. Contained in grey metal case with carrying handle. Over izet 10in 
¥. x Sin. D. x 12in. H. Weight 1 qtr. 19. Brand cew! €8/10/-, plus 7/6 carriage and packing 


valves, with full 
ately brand 
vaivee 


aeeful Inetru 


xport enquiries invited Price only 


18, Totten ha Court Road, 


London, W.|. 


lly 


WIRELESS 


WorLp 


OcTOBER, 1956 


There is always a fine selection of equipment at 


eee a eee ee eee eels 


A.P.0.9 RADAR JAMMING UNIT 


Photo 


complete 


Containing 913A 
Multiplier Cell, 
with resistance network 


W ide 
6AC7 


and lightproof box 
band amplifier (2) 
and 6AG7, 
of parallel 


driving 4 pair 
807s which’ 
Grid modulate a 
8012s in 


Lecher lines, 


pair of 

push-pull 
these coole 
Cathode 
loaded by Co-axial stubs 
which 


by blower motor 


simultaneously 
guillotine tune anoce 
grid 
ter 


and 


lines with a coun 


mechanism Out 


put is matched to aerial 


by a matching stub Suitable 


Brand 


for use in centimetric bands 


new Price £5, plus 10 packing and carriage 


ABSORPTION WAVEMETER 


Easily converted to 2 metres or 
70 cm. In Copper-Plated metal 
4}in Siin. with 
lial calibrated 0-100 and 80 V 
Neon Tube 
210 Mc/s 


post paid 


ase 3jin 


Coverage approx 


190 New, 6/6 each 


RECEIVER UNIT Ex 1143A 


10.72 Mc/s 
Mc's 


2 metres 


Frequency 100-120 


suitable for onversion tt 


Wrotham 
large 


and 

Owing to a purchase we 

fully 
25/- 

3/- post/packing Valve 

(4) EFSO l FL32 

1) BBC33, (1) BASO 


can 


offer these units valved with 


circuit diagram at each plus 
line-up 


RFI? 


VIBRATOR PACKS (Mallory) 
12V Input 150V 40 mA Size 5}in 
12V Input 275V 80 mA Size Shin 
6V Input 275V 80 mA Size 4}in 
With harness 


LINE TESTING METER UNIT 


With one 0-30 mA and one 0-100V 2jin. Panel Mtg. Meters, P.O 
Switch, 3 Panel Mounting. Fuse Holders in strong polished wooden case 
with lined lid and handle. Size Sin. wide Sfin 5iin. Price 15/- 
each. Plus 2/6 p.p 


COMMAND RECEIVERS 


BC-453-B 190-500 Ke's 
BC-454-B 3-6 Mc/s Price £1/5/- each 

BC-455-B 6-9.1 Mc/s. Price £1/5/- each 
Pully Valved—Less Dynamotors (Not New 


COMMAND TRANSMITTERS 


BC-458-A 5.3-7 Me/s BC-459-A 7-91 
Fully Valved—Less Dynamotors (Not New 


BENDIX 1.F. Transformers 


set of two new and boxed Size 2 » 


Price 17/6 each 
Price 2$/- each 
Price 35/— each 

Plus 2/6 p.p 


Shin 
Shin 
6in 


Price £2/17/6 each 


Plus 3/- p.p 


Mc/s 
Pius 3 


Price 
PP 


£2 


1.63 Me/s 
1} x 34in., 


BENDIX Potted Output Audio Transformer complete with 
integral smoothing choke Ratings 44 watt 9,000 ohm Primary. 600 
and 4,000 ohm Secondary Size: 4x1] x2in. New and boxed, 4/6, 
pp. 1/6 


complete in 
S/-, p.p. 1/6 


— ee ee ee ee Ge eee eee aoe SES SE Ge eee eee 


All the 


! 
' 
| 
‘ 
‘ 
‘ 


R.F. UNITS 


R.P.24 
Valved 


20-30 
9/6 


Mc/s 


each 


Switched Tuning 


R.P.25 
Valved 


40-50 
9/6 


Mc/s 


each 


Switched Tuning 


Packing and postage 2/- 


each 


2-3mA MEASUREMENT 


2-3 mA 
4iin. high, 
plus 2/- 


METER 


measuring 
7/6 


movements in metal 


3}in 


case 


wide and Sin. deep 


p-P 


AN/APN.1 TRANSDUCER 


This Unit consists of Magnet, and Coil which 
js attached to an aluminium diaphragm sus 
pended freely and perforated to prevent air 
Mounted 
over the diaphragm is a form of 


which 


damping on a Ceramic cover 


which sits 
from 


2-Gang has a 


10-50 pP 


capacitor swing 
The 


described on page 


World PRICE 


above unit is used as part of Wobbulator 
252 of the June 


7/6 p.p 


* Wireless 


AN/APN.1 RECEIVER UNIT 


\ sub-chassis 3) x 64 = 
mitting frequency 


2tin. houses a Receiver tuned to the trans 
TWO 9004 valves. For use in 70 cm 


Price, 12/6. 


Contains 


band post paid, 


5” SPEAKERS (Goodman) 


3 ohm in metal case, size 6in. x 6in. x 2fin Price £1 plus 


3/+ carr 
R.C.A. SPEAKER for outside use 


20 watt 15 Multitapped transformer 
5in. deep. 


internal 
10in. dia, 
original packing, £2/10/- plus 7/6 


ohm with in strong 


metal Brand new in 


case measuring 


carr 


WIND FINDING ATTACHMENTS 


Comprising two small counters Two Desyn type follower motors 
indicators). Size of motors Ijin. long, 
Terminal block 6-way, toggle sw. Housed in metal outer 


case, fitted with plastic 360-degree dial. Price 8/6, post paid 


ideal for antenna direction 


lin. dia 


BLOCK CONDENSERS 
600 v. W 


paid 


mid 5/6 each, post paid 1 mid. 400 v. W., 4/- each, 


post 


INTERVALOMETER 


make for 15 
Can be easily converted to give 
mounting Jiin. Brand new 


AMERICAN CLOCKWORK 


2-hour jewelled compensated movement 
then open for 45 seconds 
time delay. 


P.P. 1/6 


Contacts 
seconds, 
variable 


12/6 each 


Panel 3in x 


WAVEMETER TYPE W.1310 
Coverage 155 to 


Input 230 v 


230 Mc/s. continuous, 
50 cycles. New condition. 


Test Prod 
plus 7/6 carr 


complete with 
£3/10/- 


e fine offers are on display at> 


OCTOBER, 1956 Wiretess Worip 119 


PROOPS BROS. LTD. — The Walk-atound Shop 


MINIATURE 1.F. STRIPS TYPE 62A INDICATORS 
Size 10] x2) x3in. Frequency 
9.72 Me/s. 2 EF.92s and 1 
EF.91 LF. amps. EB.9i. DET 
AGC. EF.91 AGC. Amp. and 
EFP.91 Limiter. Circuit sup- 
plied 


Ideal for conversion to oscillo- 
scopes, T.V. units, etc. Con- 
taining VCR.97, 12 VR.91 
(EF.50), 2 VR.54 (BB34), 
3 VR.92 (BA.50), 4 CV.118 
(SP.61). Slow-motion dial, 13 
Pots and scores of useful 
components. Size 8) x 11) 


MAINS POWER UNIT Type 234 I8in. In wooden packing case, 


£3, carriage 7/6 
For use with Receiver R1392) ee 
Double Smoothed 200-250 v. 
50c Input. 240 V. 100 mA, 6.3 at 


6 amps. with Volt Meter reading RECEIVER TYPE R 1132 
input and output voltages. Size: . 

1oin Mia. x Gite, teal Frequency 101-126 Me/s, ll-valve Superhet. 

Rack Mounting Price £4/10/- a Valve line-up: R.F. Amplifier 
each, plus 7/6 carriage. VR.65 = (SP.61); Frequency 
changer VR.65 (SP.61); Local 
Oscillator VR.66 (P.61); Stab- 


TRANSMITTER Type T1131-L ilizer VS.70 (7455 


3 » LF. Amplifiers VR.53 
Frequency 100 to 156 Mc/s, Output 50 W. Crystal /EF.39); B.P.O. VR.53 (EP. 39), 
controlled. 200-240 v., 50 c.p.s. Powersupply. Housed Detector VR.54 (EB.34); A.P 
in 6ft. standard on 19in. rack. In new condition com- Amplifier VR.57 (EK.32); Out- 
plete with valves put VR.67 (6]5 
Send for full details. 


Price 8+ tess valves 
Post paid. 


Switchab!e A.G.C. and A.V.C. Variable B.F.O 


Circuit diagrams with units. Easily converted to cover Wrotham Band 


POWER UNIT Type 173 No alterations to wiring required. Conversion Slugs and instructions 


77 supplied free. Size 19 x 10 x lin. Standard 


12 or 24 Volt D.C. Input, 120V, 


60 mA. Output Containing 
12 Volt PRICE £3/7/6. Packing and carriage 15/-. 10 


returnable on Packing Case. 


Rack Mounting. 


Vibrator Transformer, 
Vibrator, two 120 Volt Sele- 
nium Rectifiers, Chokes and 


Condensers. Size 10}in. x 6in 
‘in, Price 12/6, moet paid. 1.F. AMPLIFIER UNIT 


NSULATION TAPE 460 Ke/s with IT4. Brand New and Boxed. Fully 


Perfect condition. jin. wide, 25 yd. reels, foiled, in tins, 1/3 each, p.p Screened in plug-in Box. Size 24in. x lin. x fin. 


sd Price, with circuit, 10/- ea., plus 1/- p.p 


Make a miniature POCKET RADIO 


Incorporating high “Qo” THE COMPLETE KIT OF PARTS 
hni i the N F j includes a Type OL10 Hearing Aid (with 
tec que using © New Ferrite Crystal microphone) in perfect working 


rod. Made possible by simple = order with miniature earphone and moulded 


ear insert attached; ferrite rod, germanium 
| conversion of an ex-Govt. Hear- diode, components, circuit diagram and full 


| ing Aid. instructions 


Technical Details. A Germanium PRICE £2 68. Od. Post paid 


, ae (less batteries 
Diode Detector circuit followed by ALL COMPONENTS SOLD 


' the existing 3-valve Amplifier, giving SEPARATELY 
adequate amplification throughout Deaf Aid Unit with earpiece... £1 15 
h di wave bend Plastic Ear mould 
the medium © Dane. Ferrite Rod 


—s Conversion Components , 
This conversion can be carried out — Barreries 1.5v. L.T. (Type D.18) 


in approximately 30 minutes. 30 v. H.T. (Type B 119).. 
NOTE: As the crystal microphone is not 
SEE and HEAR this Miniature weed in the Pocket Radio, it can, if desired, 


be used as a general microphone and it does 


POCKET RADIO demonstrated. not require a matching transformer 


NOTE: Carriage prices quoted apply only to England and Wales. 


NOTE: Orders and Enquiries to Dept. ““W". Shop hours 9 a.m. to 6 p.m —Thurs.: 9a.m. tol pm 
Dp ROOP S$ OPEN ALL DAY SATURDAY. Telephone: LANgham 0141 
BROS. LTD. 52 TOTTENHAM COURT ROAD, LONDON, wi 


WHre! 


- SAVE POUNDS! 


SEND FOR 
NEW LIST 


enclosing 3d. in starnps 


OUR 


HIRE PURCHASE 
TERMS 
available on 
items Write 
requirements 


certain 
stating 


ESS WorRLD 


ORDER BY POST 


DECCA PICK-UPS 
r.O. crystal head 


est. Brown 42 


DECCA XMS P.U. HEADS 
L.P. and 
with styli 
Post 3/6 
Singly, 42/-. 


IF 


3-speed with 
HI/G, and r 
plastic Po 


standard, 
Per pair 


Le 


complete 


OCTOBER, 


YOU CANNOT CALL 


T.O, CRYSTAL 

CARTRIDGES 
B.S.R. complete with 
two styl Post free 


186 


MAKE YOUR OWN FERRITE 
ROD AERIAL. Perrite rod, Sin, 
jong, tin. diam., with full direc- 
Each, 2/6. Post 1/- 


tions 


1956 
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LASKY’S 


FIRST AGAIN WITH ANOTHER SENSATIONAL SCOOP! 


* THE GREATEST TAPE RECORDER 
BARGAIN EVER OFFERED 


| THE FAMOUS HIGH FIDELITY 


 CONCERTONE” 


e that this is not a 
y-built Tape 
Concertone “ 
pleasure that 
simple, absolutely 
and easily portable 


comes 


Lasky’s are able t 
reduced price See and 
of our addresse ro 


Cyvarantee 


Ta, Speeds 

Heals 

Erase trequency 

Tape loading 

Type of Brakes 

Head units 

laputs accommodated 
Power Output 

Frequency response 7} in. ‘sec 
Prequency response 3} in. ‘sec 
Past Forward time 

Past Rewind time 

Overall size, closed 

Gross weight 


ble rugged 


rb 


En FHORT TECHNICAL SPECIFICATION = ———— 


offer of a kit, but of a first class, 


ready for immediate use 
ive you the ultimate listening 
ligh Fidelity recording It is 
compact, lightweight 


wrder 
lg 
I 


a limited number at sensational 
hear the Concertone " at either 
y mail with complete confidence 


i by us for 12 months 


7h in, /sec, and 3jin./see 
Two half track 

51 ke 

Bingle slot, Drop-in 
Bervomatic 

By Wearite 

Mic, Rad, Gram 

1-4 watts 

50-12,000 ops 

59-6,000 eps 

60 secs 

45 secs 

16) by 12 "by 7in. approx 
26)\bs. approx 


EXAMINE AND } 


HERE IS A RI 


{EAR 


ALLY FIRST CLASS TAPE 


SSRCSREESEEESeseeeeeeeeeeee: 


BRAND NEW 


AND 
PERFECT 


LISTED 
AT 


£50.8.0 


LASKY’S PRICE 


3 3 ns 


RECORDER AT NEARLY 


Complete with 1,200ft 
take-up Spool and Microphone. 


Carriage and Insurance 21 
SSSSSHSSSSSSSSSSHSSSSSSSSSSHESHSSESESESH ESSE SESE ESE Seeeeeeeeeeeee 


THE INCOMPARABLE **CONCERTONE”’ AT EITHER OF OUR ADDRESSES ! 


reel of Emitape 


extra 


STrrttitiiti iii 


£16 REDUCTION!!! 


. 
* 
4 


4 
4 
4 


de be be be be be bn hn hn te ten tn hen th te te te, th tn te th tn, te, Se, te, ee Me. tte. Me, le, me. te. 


So! ope 


LISTED AT £23.9.10 
LASKY’S PRICE 


BRAND NEW & PERFECT 16-in. METAL 


CONE C.R.T. AT ENORMOUS SAVING 


Here is your opportunity t 
you can afford 
perfect tubes without 


fault, an 


specification: 6.3 v 


focus 


Masks 


onver©rt to 
Note especially 
d supplied in 
heater, ion trap, 14 Ky. 


and deflection 
Gives large 11 


big picture television at a price 


that these are not seconds 


original cartons 


E.H.T 


wide angle 70 deg 


standard 38 mm, neck, duodecal base, magnetic 


Max 17 thin 
black and white picture 
lor 


length 
14gir 


Anti-Corona Rings. Bases and 


Traps available 


” but 
Brief 


GUARANTEED BY 
FOR 3 MONTHS. 


Full data 


US 


connections and 
suggested time bases sup- 


plied with every tube 


NO. 1. Contsins everything to build « 4-valve 
lewave superhet for 200/260 A.C 
Uses 6HS. 6K7, 6Q7, GVE valves 

walaut veneer wood cabinet or walnut or ivory 
plastic cabinet (12 « 6) « 6)in. deep), as illustrated 


CAN BE BUILT FoR £7.19. 6 


maina 
Choice of 


INSTRUCTION BOOK elthe: 1 


No. 2. 
set 
wave 


for 260/250 
Uses 6K76 

Choice of walnut veneer wood cabinet or 

iwory plastic cabinet (12 x 6) x Sjin. deep 


AC. mains, medinm 


Contains everything to build a T.R.F. 3-valve 


and long 


677, 6V6, and metal rectifier 


walnat o: 
as thus 


CANBEBUILTFOR £5.10.0 


ther Par 


CABINETS wood or plas 17/6, 


arr. 2/6, 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


LASKY’S POPULAR RADIO CONSTRUCTOR PARCELS WITH CHOICE OF CABINETS 


WIRELESS WORLD 


RADIO - TELEVISION - HI-FI 


ELECTRONICS 


RECORDERS 


BUILD 
LASKY S NEW BATTERY 
PORTABLE FOR HOME 
CONSTRUCTION ON A 
PRINTED CIRCUIT 


] h CAN BE BUILT FOR 
Nina 46£ 7.7.0 


PRINTED CIRCUIT, | size 


7¢in 2}in. 


t-valve Superhet, med. and long R 
waves all the family 


Low consumption Valves. SIMPLICITY OF 


Double Battery Life. 
Ferrite Rod Internal Aerial 


3 or 5in. P.M. Moving Coil 
Speaker (your choice 


Brand New T.C.¢ 


In particular, the 
Capacitors possibility of wiring errors. 
Automatic Volume Control. 


New Style Contemporary Case 


IT YOURSELF AND SAVE POUNDS ! 


10 STAR FEATURES make this the finest portable 
radio ever offered to the home constructor Peak 
value for money has been achieved without any sacri- g 
fice of quality or design and the handsome case makes 
it a set you will be proud to own and which will please 


CONSTRUCTION, 
of all the latest innovations gives maximum simplicity 
of construction combined with fine quality performance 
PRINTED 
simplifies construction and completely eliminates the 
The veriest novice can Reduced from 12/6 
build this portable radio easily and quickly and the 
cost complete, less batteries, is only £7/7/-. 


HI-Fi ELECTROSTATIC 
SPEAKERS (‘TWEETERS’) 


AT REDUCED PRICES 


A “must” for FM 
reception, high quality 
L.P recordings and 
television sound = re 
Hasy to fit 
to any radio, TV re 
ceiver or amplifier. Full 


production 


data and circuit diagram 
. supplied with each 
LSH100 (as illus 7-18 ke’s., 20 dbs 
inherent cap. 1,100 pt For outputs up 
to 20 watts Size x4 Jin Reduced 
NOW 14/- 

LSHS18. As above, for outputs of 10-12 
watts (wide angle sound distribution 
Size 72 }in Reduced from 17/6, 
NOW 12/6 

LSH75. Inherent cap. 800 pt For 
outputs up to 6 watts Size 3 = jin 
NOW &8/- 


from 21/- 
The use 


CIRCUIT greatly 


LPH6S. Moving coil Tweeter. Imp. 5.5 
ohms, freq. range 2,000-2,200, 50 c/s 


Lightweight and Handsome 


Appearance 


Every Component available 


and full shopping list 
separately 


SEND FOR CIRCUIT DIAGRAM 


with assembly data, all instructions, illustrations 
Price 1/6 post free 


For outputs up to 6 watts. 2hin. diameter 
Price 39/6 
All post free 


LARGE STOCK OF HI-FI EQUIP.- 


DEMONSTRATION MODELS AT BOTH ADDRESSES 


MENT 
Amplifiers, Wharfedale 


Speakers, etc 
: Leak, Rogers 


» Goodmans, G.F 


Ww. 
RCA, Quad, et 


LASKY’S RECORD VALUE IN 
3-SPD. MIXER AUTO-CHANGERS 


ALL BRAND NEW AND UNUSED, IN MAKERS’ CARTONS 


NEW SEASON’S SPECIAL OFFER! THE FAMOUS 

GARRARD RC.I110 NOW FURTHER REDUCED. 
illustrated, complete with to. crystal pick-up 

Cabinet space required 14 x 12 x4in. above and 

2iin. below motor board. Cream 

and brown enamel finish 


Complete with instruction f . 
book. List £14/13/-. Ss 


LASKY’S PRICE 


£7.19.6 


urr. 3/6 Cabinet available, 
see special offer on right. 


GARRARD RC.80. Full length 
arm with two Decca XMS heads 


List £20/15/- 
LASKY'S PRICE $13,196 
As al e, with GC2 to 


COLLARO RC.3554, 3-spd 
single record player complete 
with Studio 0 to. crystal p.u 
Listed at £9/9/-. 

LASKY’S PRICE 


crystal 


ead, at same price COLLARO RC.54, With studio 
Oo : P.U. 
t.o, crystal £8.1 


Carr. 5/- 


MOVING COIL 
P.M. SPEAKERS 


3in. and 34in. 19/6 

| Opin. | Bin. | 10in. | 12in 

16/6 | 17/6 | 25/— | 26/6 29/6 
64in. with trans 21 

7 x4in. Elliptical 19/6 
10 x 6in. Elliptical 32/6 


METER BARGAINS 
ir Brand new 
F.S.D 


15 ohms 15 a Sin 


moving coil, 
0-750 


ammeters 


amps. 


amps 12/6 0-200 v 
rect incorporated, 12/6 
Dozens of other types 


wd Player Transcription Motors, Pick-up 


MORE MONEY 


Cartridges, Sty! 


SAVING 


LASKY 


A HANDSOME 
CASE FOR 
YOUR 
AUTO-CHANGER 


LASKY’S PRICE 49 6 


Carr. 2/6 extra. 
Very special offer of Record Player Carrying Cases with space for almost 
any type of auto-changer and room for amplifier pete design, 
handsome maroon/cieam finish. Length l6jin., width I4}in 
Bin. Size of record player baseboard, 14 x 12}in. 
carrying handle 


depth 
Fitted strong plastic 
Limited number only, cannot be repeated 


LARGE SELECTION OF CABINETS for radiograms, 
cases for record players, tape recorders, TV, et Your 
invited 


carrying 
enquiries 


BARGAIN VALUE IN 
SINGLE RECORD 
PLAYERS 
Limited number only 
B.S.R. type TU.4 3-speed motor 
and pick-up with HGP.59 to 
crystal, complete with two sryli 


LASKY’'S PRICE 92 6 


Post 3/6 
j-speed motor and turntable 
without pick-up, 57/6. Post 2/6 


SPECIAL OFFER! GOODMANS I2in. 
AUDIOM 50 P.M. SPEAKERS 
LASKY’S PRICE 


97/6 Post free 


ON NEXT PAGE 


10 watts. Limited quantity only 
available. Listed at £6/15/- 


BARGAINS 


WireELess WorLp OCTOBER, 1956 
SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALI 


V.H.F./F.M. TUNERS 


All leading makes and types in stock. A few examples :- 
IN STOCK ' 


Here are a few examples THE NEW JASON 
of brand new surplus *“ ARGONAUT” 
and imported valves :- AM FM TUNER 


A  super-sensitive Tuner 
and Receiver for F.M. and 
medium waves, Complete 
parcel containing every 
thing to build the ** Argo- 


naut,”’ with power supplies 


£13/19/6 0. 5. 


DATA BOOK 2/- post free 


VALVES 


eee 
‘oom 

o 

> 

J 


——— MOLBDOOO MOCO) 


© 2@a02' @2ac@ 


' 222222 ' 222: 


All components available separately; send for itemised price list 


Chassis Assembly, complete, 57/9. LF. and Coil Set, complete, 78 
Post 2/6 Post ; 


DHOCSCOSAOr*®BWSONSO 


NVIUINVNVINOFMOBNN DDL 


JASON F.M. TUNER 


Special parcel containing data book, chassis, front panel, dial, drive 
SAVE tuning condenser, full set of coils, I.F.’s, ratio detector, etc., 


POUNDS DATA BOOK with price list, 2/- post free. 68/9 Pos 2/6. 
ON THIS BUILD THIS FIRST CLASS Note: this tuner uses 4-6AM6 and 2 crystals and can be built for £6/15 


6-VALVE RADIOGRAM TAPE RECORDER pies 3/6 post 
CHASSIS COMPLETE AT POUNDS SAVING DULCI F.M. TUNER 
WITH VALVES Incorporates its own power supply 


and rovides complete F.M 
wy a | Fg: * ~~ 3 coven. , Sony, with most 
) “@ radio receivers and any 
vee; KCH4 4 " nt Amplifier. Valve line-u 

, > ECCS5, two EFS89, 6X4 
EM80 _ Indicator. Incorporates 
GORLER Inductance uning 
nm. ¢ Heart, and magic eye tuning 
knota, et indicator. Dial 104 x 6in 


LASKY’S PRICE £10/19/6 —_— £17 10. 
exten Carr. & Pkg. 7/6 j o 
DULC! AM/FM TUNER £20/17/- 


the new lower 


st t y at pr n 
WRITE FOR COMPLETE LIST 


Carriage and packing 7/€ 


5-VALVE 
RADIOGRAM CHASSIS Band tI Conversion for All! 
A.C, mains, 3-wave superhet LAK ECORDER are FAMOUS MAKE 12 CHANNEL TV TUNERS 
Large full vision dial, 114 « 44in TURRET “TELETUNER” " 
Overall dimensions 14 x 6 « 7in @ Fully fitted portable case as 
Valve line-up 12AH8, 6BA6 illustrated 59/6 Complete with Vameus make, Covers Bands I ead ii 


6AT6, OBW6, 6X4 @ Truvox Deck, latest type, a a ae nae ne ee 


“ : k i. ale lve holde fi quali 
LASKY’S PRICE, complete 22 gns. 99/6 ceed mpg +" M i 

2 j ompobnents witch anc ne uning 
with valves, £9 19 6 @ Tape Recorder Amplifier, 


Carr. 7/6 12 gns. LF ee 20 ~: por Bn nag 
. . “a o/s. ant 5-215 ele ull 
Table Cabinet for above, com @7.4 Elliptical Speaker, 19/6 f Post 2/6 halt , 
plete with 64in. P.M. speaker, 49/4, ’ ; ; Knobs 
@ E.M.1. Tape, 1,200 feet, 35 Reduced to 796 
— “ . ¢ ’ 3/6 ‘ont 3/6. KNOBS 2/9 extra 
@ 7in. Plastic Spool 4/6 ~ ' another Tuner using POCS4 and 
SPECIAL LASKY’S PRICE FOR ah wives end Gan, Gk Pel ae 
REDUCTION ! THE COMPLETE KIT £35 with valves and diagram, 99/6. Post 3/ 
Carr, & Pkg. 25 


ireult liagram supplied 


! TELETRON BAND iil 
RECORDING TAPE od: POCRA. HL caseos CONVERTERS 


SPECIAL OFFER. Magnetic : output 83-38 TELEFROS CONVERTER COM 65? 
Recording Tape, kraft base. On nodified other LF. outputs MK. 1. For use with TRF and S’het Band | 
Cyldon metal spools Full inetructions aud ciroult diagram TV sets, Uses two 2719. Cireult diagram 


1,200ft., 11/6; 600ft., 7/6. Post 1/6. mami ti 15 =e 


On Plast ools Complete K © butld this cor 
COMPLETE 5-VALVE By ag ee BAND Ili CONVERTERS | 7.) icici tS oyna to 

RADIO CHASSIS “ bape : E same, sete, SUES 

PURETONE TAPE on plastic BELOW HALF PRICE! 

Brand new and unused. A.( spool 2 valves and metal rectifiers, Pos 
D.C, 200/250 volts IL. 465 1,200ft., 14/11 metal case Contains power 
ke/s A.V. 4 watts output, All above, 1/- extra by post 7) for 200-250 v. A.C. ; em latest t ve valves 
S-station pre-set, frame aerial, All makes of Tape tnciad , Ast £8/10 eo 
fully aligned, chassis 10 « 5jin., thin long playing” in stock LASKY’S PRICE 79 6 OnE ‘T — 
max. height 5tin Completely types of Apoc - 
wired and ready for use, with prepertig Ere ae See 


haesis, valves and diagram 
~ + of a epamnes and SPECIAL OFFER OF LARGE RANGE OF Post 1/6 ye 59/6 
output transformer wo con- o a seal . Cire liagram © 34 
soci, Gelenan bak ition aminah TAPE DECK MOTORS TAPE DECKS 
Valves used: 10Cl, 10OF9 of Anti-clockwise, shaded pole Collaro **Tape Transcripter”, £20 
UP4i, LOLDI1, LOPi4, U404 or | Collaro | Garrard | B.T.H. Truvox 22 gne. ess Tee 
UY4l 25/« 26/6 296 Lane, £18/10/-, Pull range, all LF freq., series or 
REDUCED TO 52/6 less Valves. Post : Brenell, 18 gns. parallel heaters, 

1 8/6 extra Post extra And al! other makes Post 3/6 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


UCTOBER, 1956 Wiretess WoriD 


EVERYTHING HOME CONSTRUCTOR & SERVICEMAN 


GERMANIUM 


CRYSTAL DIODES 


GEX.00 16 
GEX.34 6 
6 


PROJECTION 
T.V. UNITS 
(Mullard.) Consisting of optical 
unit and E.H.T. > 
Cc 


with valves and tube. 
WG4A Limited guaahy. Full details 
WG4B - | on re 


ue 
WGSA and B LASKY’ ‘$ sage £21 
WG6A Carr - 


GEX.54 and OA71 


PORTABLE GRAM AMPLIFIER 


Uses 3 latest miniature valves, U78, N78, DH77 
Volume, bass and treble controls; extension L.S 
socket and internal L.S. switch, indicator lamp 
Mounted on wood ffic, overall size 14 « 4}in 
with speaker centralised. All top quality new com 
ponents. For A.C. mains, 200-250 v Ideal for 
— record players, input will match Monarch 
C54, 3/554, etc. 

Price, complete with 3 new Osram valves, 7 © 4 

Goc ans elliptical speaker, metal speaker grille, 
mains lead, and knobs } 


LATEST BRENELL 
TAPE EQUIPMENT 
Deck. 3-speed, Sy ay record 

and play back. 18 Gn 
Amplifier Mk. II. 5 watts, for 
use with 3 ohms speaker. Magic 
eye. 18) Gns. 
Carrying Case, £4/18/-. 
Complete equipment with mike 
and tape, in carrying case, ready 
for use. $1 Gns. 

Full details on request. 


LARGE STOCK OF 
TRANSISTORS 


Lowest prices. F ully guaranteed. 
By Mullard, 8.T.C., etc 

SUB-MINIATURE TRANS- 
ISTOR +1" “ts ~* 4 6 


ERS, 4 to | ratio 

FILAMENT TRANSFORMERS 
All 200-250 v primary, 
finest quality, guaranteed. 
6.3 v. 1.5 amp $/il 
6.3 v. 2 amp 


6.3 v. 1 amp 
0-30 volts 


(arr. 5 


MAGNIFICENT VALUE IN TV CABINETS 


THE DE LUXE. Complete with mask, 
glass, castors, shelf, bearers, C.R.T. neck 
end protector, back, speaker, fret and baffle 
board. Finished in beautiful figured medium 
light or dark walnut veneer, with high polish 
Suitable for most home constructor TV 
Receivers, including the ‘* Viewmaster,”’ 
‘Practical Television,” * Tele-King,” 
* Magnaview,” ‘‘ Wireless World,” etc 
Supplied with cut-out for |4in., 16in. and 
i7in. C.R. tubes at no extra cost An 
allowance of 4/6 will be made if the mask 
is not required. 
inside dim.: Depth I6}in., width 
Height 23in. Overall height 32in. Width 
184in. Adaptor frames for fitting 9in. or 
10in. C.R. tubes available if required 
LASKY’S PRICE 
Carriage 12/6 


MAINS TRAN. FORMERS 
All 200-250 v. 50 ¢.p.s. primary 
finest quality,8 fully guaranteed 
MBA}. ¥46- 0-350 v, 80 mA 
63 v.44, 54.2. Both fila 
ments tapped at 4 volts 19/6, 
MBA/7. 250-0-250 v. 80 mA 
63 v.34, 5 4.24. Both fila 
ments tapped at 4 volts 196, 
AT/3. Auto trans 0-10-120, 
200-230-240 v. 100 watts 19/6. 
MT 340. Tappe! input 200 
250 v. 30-0.300, 100 mA., 5 v 
3 amp., 6.3 v. 1.5 amp 16.6 
MT/341. ‘Tapped input 250-0 
250, 120 mA., 6.3 v. 5 amps., 
fully shrouded 27/6 


MAKERS’ SURPLUS TV 
COMPONENT BARGAINS 


WIDE ANGLE 38 mm 

line E.HW.T. trans 
core, 0-16 KN 
Scanning (oll- 


50 c.p.s 
fully I7fin., 


THE ROTHESAY. Outstanding contem- 
porary design. Absolutely rigid construction 
throughout with the finest laminated woods, 
veneered in walnut, polished light, medium 
or dark shade. Fitted with gold anodised 
speaker grille. C.R.T. aperture frame is 
detachable lied an ye any size tube 
to order. NC OTE SI 
Outside dim.: Sehin i, i. ‘21 fin. wide, 21 hin. 
deep. Inside dim.: 18fin. wide, 19}in. deep. 
Size of a 224 = 2itin. Thickness jin. 
LASKY'S 

PRIC. £9/19/6 Carriage 15/-. 
WITH PULL-LENGTH DOORS ven- 
eered both sides, polished to match the 
cabinet and mounted with full-length 
piano hinges. £14/9/6. H.P. Terms artanged 
an for any at above Cabirets. 
SSSHSSSSSSSSSSESSSSHSSESESSESEECESESESESCEEEE 


FAMOUS AMPLIFIERS 


BUILT ON T.C.C. Line Outpat Traneformere 6.0 kV 
PRINTED CIRCUITS BLT. sod 6 ¥. winding 
All specified components used, 


Beanning colle 
frame 

with your choice of transformers 

and chokes. Fully assembled 


RIISS RECEIVERS 
NOW AVAILABLE ON EASY TERME 
In original 
Brand New 
Secondhand, Grade I £9 
Ditto, Grade 2 £7 

Carr. 12/6. 
Output 
Speaker £5 


ferrous 
wood transit 
&£ 


ow lop. line 


Power Pack and 
with 6/in 
fiagram the pair 
Vrame Output Tranefor 
scanning (« 
frame 
Frame or line blocking om 
former 
Focus Magnets Ferro. dure 
ocus Magnets, Lrow ( ore 


vile low ing ine and 


Special 
Bargain 


3-WATT 
Ac DC 
MIDGET AMPLIFIER 


pull, 


trane 


very high gain. 4 
valves: two ULAI (p.p.), UCH42, 
UAF42 Input voltage 100 
100 A.C./D.C Easily con- 
verted to 230 v. Ideal for record 
players, tape —— baby 
alarms, etc plied fully 
assembled with a circuit 


Push 


STANDARD 3% mm 


Lane Output Transformers 
EMT 


Ditto by Igrants 
Frame or line ti 


diagram and details. 
REDUCED TO ™ 
Carr. 5/-. 50) 
REMPLOY INSTRUMENT 
SOLDERING IRONS. 200-250 


193 


Neon indicator 


light in handle. 


and ready for use. 
The MULLARD 510. Price, 


according to transformers used 
from 15 GNS. The Book, 3/6. 
OSRAM 912. From 19 GNS, 
The Book, 4/-, post free. 

All components available 
rately, also printed Circuits 


sepa 


COMPLETE KIT OF PARTS 
For building the MULLARD 
510 Amplifier can be supplied 
for from 12 GNS Details on 
request 


BAND Ill AERIALS. All types, outdoor 


J indoor 


also Diplexes, Crossover Boxes, 


‘o~axial Plugs, Socket and Cable 


transtoniner 
Frame vutput travel orn 
Focus Magnets 

Without Vernier 

With Vernier 
Focus Colle, FE tr 
20) wie. Bimoothing 


HIRE PURCHASE 
TERMS AVAILABLE 


items Write 
requirements 


on certain stating 


OPEN ALL DAY SATURDAY 


TWO ADDRESSES FOR PERSONAL CALLERS 


EARLY CLOSING: THURSDAY 


42 TOTTENHAM COURT, 370 HARROW ROAD, 
PADDINGTON, W.9. 


Nearest 


LASKY’S 
(HARROW RD.) LTD. 


ROAD ,W.1. 


Station: Goodge Street, 
MUSeum 2605 


MARROW 


(Opposite Paddington 
LAD 


a 


PLEASE 


4075 and CUN 
ROAD 


WirELess WorLp OcTOBER, 1956 


REALITY “ 


99 


UNDOUBTEDLY THE BEST 
VALUE YET OFFERED 


PRICE COMPLETE 
READY FOR USE £43 


@ Monitoring provided for 
TERMS: £11 Deposit and 9 months of €3/18/3, or 
@ Provides 2 hours playing @ Case contains concealed § £21/10/- Deposit and 12 months of £1/19/10. Carr. and 
time at 3jin. or 1 hour at ocket to accommodate § jns. is £1/10/- extra, but we return £1 on return of 
Thin. per second. ike, Mains Lead and packing case 


spare reel of Tape. The following items form complete Recorder. 
Pius attractive Carrying Case. 


THE TRUVOX MODEL TR7U TAPE DECK 


3 Shaded-Pole motors. Drop-in Tape Loading. Push 
Button Control. Separate Push Button Brake. Fast 
forward and fast reverse. Silent drive eliminating 
Wow and Flutter. Half Track working and 2 speeds 
tin. and 7hin. per sec. Positive Azimuth Adjustment 
Overall size only 144 « I2din. Available for €23/2/- 


THE MODEL T.R.1./F. AMPLIFIER 


Has been expressly designed to meet the requirements 


@ Extension speaker sockets are pro- 
vided 


@ Has dual input channels for mixing 


@ Will piay the new pre- 
recorded tapes 


GUARANTEED FOR 12 MTHS. 
(B.V.A. VALVES 90 DAYS) 


Ol al” 


SEND 8.A.E. FOR ILLUSTRATED 


AND DESCRIPTIVE LEAFLETS 
HOME CONSTRUCTORS ! ! fa /_f 
YOU CAN BUILD THE COMPLETE RECORDER FOR — 
TERMS: £10 Deposit and 9 months of £3/13/4, or £20 Deposit and 12 months of £1/17/1 
The Truvox TAPE DECK and the Quality Amplifier are supplied tested and ready for 


use, and the actual assembly of the Tape Recorder is extremely simple, involving only a few 
Step by step connection chart is supplied for this purpose 

if you have your own Cabinec WE WILL SUPPLY: The TRUVOX TAPE DECK, the 
TAPE AMPLIFIER, MATCHED SPEAKER, and |,200fc. of E.M.1. TAPE for £33/10/- 
plus £1/10/- carr, and ins., Cl of which is refunded on return of case 

TERMS : £8/8/- Deposit and 9 months of £3/1/4, or €16/15/- Deposit and 12 months of £1/11/1 


ses -s-seeee-se-se-s-sese-esese-seseeeTewewewewes~~”™ 


connections 


i a i a i i i i i il 


of enthusiasts for fidelity reproduction, and in par 
ticular co CORRECTLY operate the above TRUVOX 
DECK It is supplied complete with a matched 
Elliptical 3 ohm P.M. Speaker, it incorporates an 
efficient Tone Control arrangement and has a Magic 
Eye Indicator (Operative on Record). A Co-axial 
Socket is also incorporated for MONITORING on 
Record, and this can also be used to feed an external 


amplifier. The Amplifier can also be used for high 
quality reproduction of gramophone records direct 
from a gram unit. Available for €14/14/-. 


ACOS CRYSTAL MICROPHONE, 
MODEL MIC.33.1 price cro. 


1,200 ft. REEL of scotcn soy or EM. 


MAGNETIC RECORDING TAPE. Price €1/15/-. 


Mlodernise your 
old Radtegran WE OFFER the 


P iacest 3 SPEED AUTOCHANGERS with modern AM and AM/FM RADIOGRAM CHASSIS 
band matched P.M, SPEAKERS at REDUCED PRICES. (H.P. Terms available.) A good 
varied selection is available SEND 5S.A.E. for full DETAILS 


TWO REALLY GENUINE PRICE REDUCTIONS 


»A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS 
pat SUCH LOW PRICES. Each is BRAND NEW and FULLY GUARANTEED 


A COMBINED AM and FM RADIO- 
GRAM CHASSIS of EXCEPTIONAL HIGH 
QUALITY and VERY PLEASING APPEARANCE 
PRICE IS ONLY €21/10/-. SEND S.A.E. for full details 
A high-quality r 


replacement THE ARMSTRONG FC48 


Radio or Radio e 
gram Chassis 
having provision 
for an FM Feeder 
Unie and incor 
porating separ 
ate BASS and 
TREBLE CON 
TROLS PRICE 
ASSEMBLED 
and READY 
FOR USE 


. ~~ 
£25/2/0 
(Plus 7/6 carr. and insurance.) 


TERMS: £6/6/- Deposit and 9 months of €2/6/- or 
£12/11/- Deposit and 12 months of £1/3/3. 


MODEL 83 


MODEL AW}.7 A 5S-vaive 3 


waveband Superhet 
employing Negative Feedback over entire 
Audio Stages and having a single valve type 
6BW6 output for approximately 4 watts 


Pa 7-valve 
having a Push-Pull stage for approximately 


6 watts output PRICE £12-19-6 
H.P. TERMS PRICE 


H.P. TERMS: Deposic Pius 7/6 carr. & in 
99 48 ae ie . Deposit €5/15/6 and 7 monthly 2I9-11-0 
&% on Montnty payments of 19/4 Pius 7/6 carr. & ine 


p THESE CHASSIS HAVE POSITION and are IDEAL REPLACEMENT CHASSIS 
FOR THAT —Send $.A.E. for complete details 


J-waveband superhet chassis 


ll i i i 


Open Monday to Friday 9 a.m.—6 p.m. 
9a.m.—! p.m 


STERN RADIO 


LIMITED 


Saturday 


payments of 


GRAM " 
"OLD RADIOGRAM 


1956 


AMPLIFIERS 
PRE-AMPLIFIERS 


OCTOBER, 


The MULLARD ‘5-10’ 
MAIN AMP. 
LIFIER 


This ie the 
very latest de- 
is recommendation from us. Our Kit is 
mplete to Mullard’s «pecification, including the latest | 
ILSON ULTRA LINEAR OUTPUT TRANSFORMER 
and the entire MULLARD Valve line up i SPECIFIED | 


OMPONENTS are supplied 
£11/11/0 | 


g0 and nee 


COMPLETE KIT OF PARTS 


arr. and ins.) 


The full SPECTFICATION and BUILDING INSTRUCTIONS for these three Coe are available for 1/6 each. 


SPECIAL PRICE REDUCTIONS 


COMPLETE KIT OF PARTS to build THE MULLARD 

and ins), or we will « 

{19/6 and 12 monthly payments of 18 (7, or 25 Deposit and § monthly payments of @1/ 

IT OF PARTS to build the HIGH QUALITY 5-10 WATT POW 

UNIT for 213 (plus 7/6 carr. and ins.) or we will eupply THE TWO UNITS MADE 

10 monthly payments of 17/9, or 
HAS NEVER BEFO 


WE WILL SUPPLY (a) 


Terme: Deposit 


UNIT tor oe $8 (plus 7/6 carr 
(b) COMPLETE 


Terma: Deposit 
QUALITY OF T 
— 


AN F.M. 

TUNING UNIT 
for the HOME 
CONSTRUCTOR 


* fidelity 
unlit 
yuna 


(17/6. 
NATURE 


*TEBN'S 
A well designed 
hat an 


ete » built for 
0/0/0 


‘ sigt ywoprising a S-valve line-up, using the latest 
tyr sives and incorporates the MULLARD PERMEA- 
BILITY TUNING HEART and a “ Magic Bye” Tuning 
I ator The performance of thie Tuner is genuinely up 

the new standard of similar Unite now being offered at 
" i: Attractively finished in “ Hammered gold.” 

SPECIFICATION and BUILDING ILN- | 

are available for 1/6, “ wire-to-wire 
luded “ Com 4 are asian | 
! WE UPPLY T NER 


SEMBLED ‘ond READY FOR uF Teri ye as | 
+ a oS £14/10, 0 


thiy payments of ] 
es 18 ~ De " wit and 9 months “ 
“ « COMBINED UNER precisely 
appearance to the - will be available at 
June. .The HOME CONSTRUCTOR will be able to 
this for £13/10/-. It provides complete coverage 
FM. Waveband, and the MEDIUM WAVEBAND 
giving « good selection of foreign stations. 

——— — ES A SS SS 
A COMPLETE KIT OF 

PARTS to BUILD STERN'S | 


“HIGH QUALITY” 
8-10 WATT 
AMPLIFIER 


Has power eup- 
ply avaliable 
for Radio Tun- | 
ing Unit 

Price of COM- 
PLETE KIT 
OF PARTS | 


ina) £7/10,0 
WE ALSO OFFER IT ASSEMBLED 


RADY FOR USE for 10 4 


plete 
rions 


are in 


I 
STRI 


Diagra 


ar in 


ft the 


theret 


arr. and ins.) 

hie amplifier has proved one of the most popular models 
flered to the HOME CONSTRUCTOR. 

reproduction up to 8 watts 
» push-pull aod incorporating negative feedback. 
lee tor the use of both 3 and 15 ohm epeakers. The 
SPECIFICATION and BULLDING LNSTRUC- 
1ONS are available for 
Diagrame are included and all Componente 


ailabie separate! 


It provides 
employing 


excellent 


ete 


wire 


HOME CONSTRUCTOR 


COMPLETE KITS OF PARTS FOR THE 
| STERN'S “ fidelity’ PRE-AMPLI- 


109-115 FLEET ST., 
LONDON, E.C.4. 


Phone : CENeral 5812-3-4 


25 


Wiretess Wor_p l 


HIGH FIDELITY 


FOR THE 


TUNING UNITS 
RADIORECEIVERS 


“Hi-Fi” ENTHUSIAST 
pues HIGH QUALITY 8-10 


WATT POWER 


| » AMPLIFIER 

l ¥ : Comprises the MAIN 
| 
I 
| 


FIER TONE CONTROL UNIT 


“A design for the music lover”’ 


AMPLIFIER of 
popular 
de 
which we 
modified 
the 


our very 
8-10 
sign 
have 
with 


watt 


Briefly it has inpute for all types of MICROPHONES | 

HIGH and LOW GAIN PICK UPS anda RADIO TUNING 

UNI It incorporates (a) GRAM EQUALISING OON- 

TROL. (b>) STEEPCUT FILTER; (c) Continuously 

variable BASS and TREBLE CONTROLA and « variable | 

OUTPUT CONTROL which enables ite use with any type 

of ent op 

F COMPLETE KIT OF pants. 

Plus A and ins.) WE ALA £6 6) 0}! 
READY POR USB, 2B/-/-. 

carr. and tne.) 


fidelity’ 


PRE-AMPi CIBER Muastrated along 
side, TWO 6Vée are used in push 
resultant reproduction @ genuinely in the 


mull and the 
hion H fidelity 
lass yet the total coat is ridiculously low 
KIT OF PARTS 


OF COMPLETE 
| (Main Amplifier only) (Pius 5/- carr. and ine.) £7/7 0 
THEY include COMPONENT PRICE LISTS and simple “ wire-to-wire " 
RACTICAL DIAGRAMS 


. FOR PURCHASERS OF A COMPLETE “Hi-Fi” AMPLIFIER 


)-10" MAIN AMPLIFIER and the STERN'S “ Adelity " PRE-AMPLIFIER-TONR CONTROL 
ply THE TWO UNITS MADE UP and yy ~ USE for £19/19/- (plus 7/6 carr. and ina.) 


carr 
OFFER IT Assets 


se ity" PRE-AMPLIPIER-TONE OONTROL 
FOR USE tor £15/15/- (piue 7/6 carr. and tne) 

yments of £1/8/9. 

iw et. 


BR AMPLIFIER and the i 
UP and READY 

Deposit and 9 monthly 

RE BEEN OFFERED AT SUCH 
oe ee 


RECORD PLAYERS 


THE VERY LATEST MODELS ARE OFFERED AT 


GREATLY REDUCED PRICES 


* TRANSCRIPTION UNITS * 4% end 46PERD 
AUTOCHANGER * AUTOCHANGERS with MANUAL 
CONTROL POSITION 

ILLUSTRATED 


TION OF 
GRAM. 


RECORDS 
2 AND | 


fend #AER 
LEAFLET 


SPECIAL CASH ONLY OFFER!! 


A PORTABLE 
AMPLIFIER 
CASE 


CONTAINING 
MODERN 
QUALITY 
AMPLIFIER 
POR £8 / 
ONLY 7 6 
(Plus 5/- carr, & ine 
INCLUDING A MATOHED 
iin PM SPEAKER 

Case (with room t 
house Autochanger,) £3 17 6 
Amplifier with Speaker, har cepa: 
ate Bass and Treble Controis, £4 12 6 
Send 8.4.K. lor ILLUSTRATED and DEBCRIPTIVE eafet 


EXCEPTIONAL OFFER FOR CASH 
ONLY 


for ant DESCRIPTIVE 


The “ Compact 5-2 
A 2-etage high sensitivity 
amplifier having SEPAK 
ATE BASS and TREBLE 
CONTROLS and designed 
to give up to approx. 5 
watts with very pleasing 
quality. PRICE 26/16/-. 
(plus 5/- carr (plus 6/- carr. and ine.) 
The Amplifiers are compact and very attractively designed, 
having « Bronze/Gold finish with a fully engraved tront 
panel by which the entire Amplifier |e conveniently mounted 
into a Cabinet, occupying no more space than a conventional 
Tone Control Unit. Pully deseribed in our Leaflets. 
POWER SUPPLY 4 separate small Unil t available 
and this lp addition to supplying power to the Amplifier hae 
additional power available for RADIO TUNING UNIT 
‘PRICE 62/10, -. 


STERN'S BATTERY PORTABLE 
for the HOME CONSTRUCTOR 


This is a completely NEW DESIGN and we cannot at the 
time of going to press produce an illustration It tn- 
corporates the NEW BROONOMY MINIATURE 
VALVES, and these have about half the bat eon- 
sumption of the etandard vwalve line-up norm in- 
orporated in this type of Portable Het-—batteries will 
therefore ‘ast about TWICE A® LONG, The Bet com 
prises a 4-valve Buperhet design covering both LONG and 
MEDIUM WAVEBANDS aad incorporates «a Goodmans 
Sin. PM Speaker, Tone therefore le very good whilet volume 
and station selection are excellent Accommodated in a 
robust but very attractive rexine covered ATTACHE CASE. 
E COMPLETE RECEIVER (including ATTACHE CASE) 
ean be built for , p 
The ASSEMBLY MANUAL which £8 12/6 
contains “ wire-to-wire diagrame \« available for 1/6 
ALL COMPONENTS are available for sale separately 
eee eae eee ee 
STERN’S POWER SUPPLY UNITS 
Two Unite are available. TYPE “A” UNIT lo 
corporates type 6X5 Vaive and provides 260-300 volte at 


up to 70 mA. and 6.4 volte at 3 
PRice OF COMPLETE KIT O ob £2 9 6 
ASSEMBLED AND READY we USE 
1 ineurance 2/6 ex 
Ine a--. i type BZAl waive and 
provides 260-300 volte at up to 100 mA. and 6.3 volts at 


i) acope 15 0 
or rg AY OF PARTS 
A FOR f 
(Carriage and insurance te 2/6 extra £3/3 0 
The WIRING DIAGRAM I8 AVAILABLE SEPARATELY 
FOR 94, It contains al) relative data 


S-etage version of the 
5-2” model but in this 
ease having an additional 
etage and = ineorporating 
negative feedback. PRICE 


ae. 


arr) 


(plae 4/ 
arr.) 


\/- cast. and ima.) 


@ Thee unite 
will autoebange 
on al) three 
epeede, Tin 
ona anila 4 


@ They play 
MIXED 7io., 
10a. and 19in. records. 


@ They have separate apphires tor LP 
which are moved tute position by « single ewitch 


and 78 rpm 


@ Minimum baseboard size required ii ~_ with 
height above S)in., aad height below baseboard Zin. A 
bulk purchase enables us to offer theese BRAND NEW 
UNITS at thie exceptional price 


WireLess WorLp 


OcTO3ER, 1956 


R.5S.C. 


ASSEMBLED 
CHARGER 
6 v. or 12 ¥v. 
2 amps. 
Pitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case, fin 
ished attractive 
hammer blue 


BATTERY CHARGING EQUIPMENT 


ASSEMBLED C nets 

6v. lam 

6v.or ll v. 1) amp. 

6v.2 amps. 

6 v. or 12 v. 2 amps. 

6v. or 12 v. 4 amps. 

Above ready for use. Carr 
HEAVY DUTY KIT 

i2 v. 30 amp Suitable for 

garage or firm with a number 

of vehicles Mains input 


2s 4 
29/9 
38/9 
56/9 
2/9. 


All for 


BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W Bridge, Metal 
Rectifier, well ventilated steel 
case, Fuses, Fuse-holders, 
Grommets, panels and circuit. 
Carr. 2/6 extra 

6v.ori2v. 1 amp. 

6 v. 2 amps. 

6 v. or 12 v. Somes. 
6v.orllv.4a 


A.C. MAINS 200-250v., 50 c's 


Guaranteed 12 months 


Assembled 6 v. 
or 12 v.4 amps. 
Fitted Ammeter and 
variable charge sel- 
ector. Also selector 
or for 6 v. or 12 


ging I Double 
fused ell ven- 
tilated steel case 


Ready for use 


200/250 ¥ 


50 c's 


with blue hammer 


Outputs 12 v 
15 amp. twice Consists of 
Mains Trans. 2 Metal Rec- 
tifiers. 2 Meters. 4 Fuses. 4 


BATTERY C HA GER KIT 
Consisting of F.W Bridge 
Rectifier 6/12 v. 5 «. Mains h d 
Trains., 0-9-15 v. 6 a. output, use Wh mame on 
Terminals 2 Rheostats and and variable charge rheostat | output leads, Carr. 
circuit, Only 9 gns., carr. 15/-. | with knob. Only 45/9. Post 3/-. ' 3/9. 
EX GOVT. MAINS TRANSFORMERS 
SELENIUM RECTIFIERS All 230 v. 50 c/s. input 
1 120-0-120 v. 40 mA 
1 6 : went w 300-0-300 v. 150 mA... 4 Vv. 34 
i2 vy. 'eh.w |250-0-250 v. 80 mA., 6.3 v.34 
: : Potted 4}-%3}-3in 
+4 wetdge 460 v, 200 mA., 6.3 ¥ 
+> 0-16-18-20 v. 35 a., 


with mains 
and output 
leads, Double 
Fused 

Onlu 


finish 69 6 


Ready for 


carr. 3/6 


EX GOVT. SMOOTHING CHOKES 
250 mA., 5 H., 50 ohms 129 
250 mA., 3 H., 50 ohms 89 
150 mA., 10 H., 50 ohms 10/11 
150 mA., 6-10 H., 150 ohms, ” 6/9 
100 mA., 10 H., 100 ohms, 
100 mA., 5 H., 200 ohms, 
50 mA., 50 H., 1,000 ohms 
L.T. type 1 amp., 2 ohms 


H.T. Type H.W. »6.3v, 18 
40 mA 

mA 
4 y mA 
Sa 250 v. 150 mA 
ta iS mA 


Sa 22/9 
79/6. 7/6 extra 


MANUFACTURERS SURPLUS 
TRANSFORMERS 
Fully shrouded upright 
Sec. 425-0-425 v 
3 a., 33/9. 


Carriage Tropicalised 


I 
. Parmeko 
12 


? 
rs 
? 


Tropicalised 


Primary 200-230- 

150 mA. 6.3 v 

Clamped type 325-0- 

100 mA., 63 v. 3.54, 54.224 

19/9. 275-0-275 v. 60 maA., 

‘.2.5 0a. Midget, 24 x3» approx., 
11/9. Post 2/9 


R.S.C. BATTERY 


Type BMI. An all dry bat- 
tery eliminator Size 5} » 
4} X2in. approx. Completely 
replaces batteries supplying 
1.4 v. and 90 v. where A.C 
mains 200-250 vv. 50 c/s. is 
available. Suitable for all 
battery portable receivers 
requiring 1.4 v. and 90 v. 
This includes latest low 
consumption types. Complete 
kit with diagrams 39/9, or 
ready for use, 46/9. 


PLESSEY DUAL CONCENTRIC 12in. P.M. SPEAKERS. 
(15 ohms), consisting of a high quality 12in. speaker, of ortho- 
dox design supporting a small elliptical speaker ready wired 
with choke and condensers to act as tweeter. This high fidelity 
unit is highly recommended for use with our A8 or any similar 
emplifier. Rating is 10 watts. Price only £5/17/6. 10in, Field 1,500 ohms., 23/9. 


R.$.C. TRANSFORMERS 
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED 


MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
Primaries 200-230-250 v. 50 c/s Primaries 200-250 v. 50 c/s 


FULLY SHROUDED UPRIGHT ae 
v a 


CO-AXIAL CABLE. 


Twin screened feeder, lid. yard 


§ CORE FLEX. Henleys circular rubber 
14/36. Each lead colour coded 1/6 yd 


T.V. CABINETS. For 15 17in 
Table model with doors, 79/6, carr 
Table type for 12in. tube, 27/6, carr. 5/6 
leading manufacturers surplus 


SILVER MICA CONDENSERS. 45, 10, 15, 
20, 25, W, 35, 50, 100, 120, 150, 180, 200, 250, 
400, 330, 400, 470, 500, 1,000 pid, (O00luP), 
002 mid 2,000 pid 005 mfid., Olmfd 
All at 6d. each, 3/9 doz type 


DIAL BULBS, M.E.S., 8 
6.5 v. 0.3 a., 6/9 doz 
ELECTROLYTICS (current 
NOT Ex Govt 
Types 
1/9 


} ohms, din., 8d. yard 


SPECIAL OFFERS. 
variables .0005 mfd., 4/9. 
Electrolytics 


Small 2 gang 
8-8 mfd., 450 v 
midget) in lots of six, 1/6 ea. 


TO MAINS CONVERSION UNITS 


Type BM2 Size 8 x54 
Z2iin. Supplies 120 v., 90 v., 
and 60 v., 40 mA. and 2¥ 
0A a. to 1 amp. fully smoothed. 
THEREBY COMPLETELY RE- 
PLACING BOTH H.T. BAT- 
TERIES AND L.T. 2v. ACOUMU- 
LAT! when connected to 

» mains supply 200-250 v 


2hin 
16 or tube 
7/6 


All 


one 


0.2 a, 6/9 doz 


production 


normally usin; 
accumulator Complete kit 
with diagrams and instructions 
49/9 or ready for use 59/6. 


MAINS ENERGISED 
SPEAKERS R.A. 2-3 ohms 
8in. Field 600 ohms., 10/9. 


Fubular 
Buk 450 


Can Types 

8 mid, 600 ¥v 
8 mfd. 500 v 16 mfd. 350 v 
16uF 350 v 16uF 450 v 

g 16 mfd. 500 
16uF 450 v 42uF 350 y 
164uF 500 v 42 mfd. 450 
32uF 350v 100 mid. 450 
32 mid. 500 Bray "as 2 
8-16uF 500 16-l6uF 450 v 
25uF 25 v 42-32.F 350 v 
50uP 12 9 42-32uF 450 vy 
50 mfd. 25 60-100 mfd. 350 


50uF 
100 mfd. 1 250-0-250 v. 60 mA., 6.3 v. 24., 5 
. Midget type, 3-3in. 
100 mfd 100-200 mfd 350-0-350 v. 70 mA., 6.3 v. 2a., 5 * 
6,000 mid. 6 v 275 250-0-250 v. 100 mA.. 6.3 v.-4 ¥ 
Many 


0-4-5 v. 34 
PE 50-0-250 00 m/ 148 
VOLUME CONTROLS with long spindles, all +4 aap tas ~ “® . Zo; 
values, less switch, 2/9* with S.P. switch, 3/9. nal E 
VIBRATORS, 
79 


vn 


N 


~ee 
cen co oer corr 


wn 
EP 


o 


50 ¥ 64-120 mfd. 350 
2; 17/6 
19 


others in stock } 


25 
23 


CHARGER TRANSFORMERS 

All with 200-230-250 v. 50 c/s Primaries 
0-9-15 v. 1 a. 11/9; 0-9-15 v. 3 a, 16/9; 
0-3.5-9-17 v. 3 a. 17/93 0-3.5-9-17 v. 4 a, 
5 | 18/9; 0-9-15 v. 5 a., 19/93; 0-9-15 v. 6 a., 23/9. 
ELIMINATOR TRANSFORMERS 
Primaries 200-250 v, 50 c/s 


for R1355 conversion 
300-0-300 v. 100 mA., 6.3 v. 4a 
300-0-300 v. 100 mA., 6.3 v. 4 ¥ 
0-4-5 v. 34 
350-0-350 v. 100 mA., 6.3 ¥v 


Oak 2 v. 7 pin. synchronous, 


EX GOVT. E.H.T. CONDENSERS 5S¥ 


1 mid, plus | mfd 


300-0- 300 v 


4a., 3a 


120 v 


8,000 v., large blocks 
common negative isolated 


9 


6 


EX GOVT. METAL BLOCK 
CONDENSERS 
& mid 
10 mfd 
8-8 mfd 


2 mfd. 500 ¥ 
4 mid. 500 v 
4 mid. 1,000 y 
4 mid. 1,500 v 
4 mid. 400 v. plus nid 


500 v 
500 v 
500 \ 


2 

3 

5 
2 


250 \ 


PAPER 


5 
J 


9 
9 
1 


EX GOVT. VALVES. 


VR137, BA5O, 
lid.; SP61 2/3; 4SHA 1 


3; BL.32 


EB34, 
3/9; VS110 


1/115 MU14 7/9; K ne 615 3/9 6V6G 5/9; 
il. 


SY: 4G, 5U4G, 6K7 1G, 


EX GOVT. UNITS, 
sealed cartons with 
etc., rans., LF. choke, 
cannot enter into 


type RDP1 


Rectifier, etc 
correspondence 


» ok 


Ww 


in original 
14 valves including 5Z4G, 


e 


regarding 


these units which represe nt a really exceptional 


bargain at 29/9. Carr 1/6 


OL FILLED BLOCK 
CONDENSERS 

Bryce 11-7 mfd. 500 v 

surplus, only $/9 each 


New unused Govt 


130 MA., 6.3 v. 4a., c.t.,.6.3 9 
1 a., suitable for Mullard 510 Amplifier 

350-0-350 v. 100 mA., 6.3 v.-4 v., 44., ct 
0-4-5 v. 34 

350-0-350 v. 150 mA., 6.3 v 

350-0-350 v, 150 mA., 6.3 v 
2a.,5¥.38 
425-0-425 v 
63 v.44 


4a.,5 v.38 
2 a., 6.3% 

200 mA., 6.3 v. 4 @., ct 
om Fu DF Ge suitable 
Williamson Amplifier, etc 

450-0-450 v. 250 mA., 6.3 v 
6a.,5 v.38 


6a., 6.3 ¥ 


69 


TOP SHROUDED DROP-THROUGH read 


250-0-250 v, 
260-0-260 v 
350-0-359 v 


70 mA., 6.3 v 

70 mA., 6.3 ¥ 

80 mA., 6.3 v 

250-0-250 v. 100 mA., 6.3 ¥ 

300-0-300 v. 100 mA., 6.3 
c.t., 0-4-5 v. 3a 

350-0-350 v. 100 mA., 6.3 v. 4a. c.t., 

350- 0- 350 v. 100 mA., 6.3 v.-4 ¥ 
c.t., 0-4-5 v. 3a 

350-0-350 v. 150 mA.. 6.3 v. 44., 5 ¥ i 

E.H.T. TRANSFORMERS, 2,500 v 
mA., 2-0-2 v. 1,1 a., 2-0-2 v. 1.1 
for VCR97, VCR517 


oc oF SSSe 


40 mA., 5-0-5 v. 
90 v, 15 mA., 6-0-6 v., 


la. 
250 mA. 


| OUTPUT TRANSFORMERS 


Midget Battery Pentode 66:1 for 384, etc. 
Small Pentode, 5,0002 to 30) 
Standard Pentode, 5,0000 to 3) 
Standard Pentode, 8,000) to 3) 
Multi-ratio 40 mA. 30:1, 45:1, 
90:1, Class B Push-Pull 
Push-Pull 8 Watts 6V6 to 5 ohms 
Push-Pull 10-12 Watts 6V6 to 30) or 150) 
Push-Pull 10-12 Watts to match 6V6 to 
3-5-8 or 1502 
Push-Pull 15-18 Watts, sectionally wound, 
6L6, KT66, etc., to 3 or 15 ohms 
Push-Pull 10-15 Watts, Ultra Linear, 
designed for Mullard Amplifier 510 
Push-Pull 20 Watt high-quality section- 
ally wound, 6L6, KT 66, etc., to 3 or 1502 
Williamson type exact to spec. 


SMOOTHING CHOKES 
250 mA., 5 H., 100 ohms 
150 mA., 7-10 H., 250 ohms 
100 mA., 10 H., 200 ohms 
80 mA., 10 H., 350 ohms 

60 mA., 10 H., 400 ohms 


Aseu 22uw 
cos ooo ocecenr 


OcTOBER, 1956 Wrirecess Worip 


R.S.C. AG ULTRA LINEAR 30 WATT AMPLIFIER 


NEW 1956 DESIG HIGH FIDELITY Type 807 output valves are used with High 
PUSH-PULL EMPLOYING SIX ay Sectionally wound output trans- 

ALVES. Tone Control Pre-amp stages are iormer specially desi for A Linear 
oneal! Sensitivity is extremely >> ny, Negative feedback of 17 D.B. in 
Only 30 millivolts minimum input is sequined ’ CERTIFIED PERFOR- 
for full output. THIS ENSURES THE MANCE FIGURES ARE EQUAL TO 


SUITABIL OF ANY TYPE OR MOST EXPENSIVE eee AVAIL- 
MAKE OF MICROPHONE OR PICK- { * ' FP en 3 


UP. Separate Bass and Treble controls give , 4 
both “lift” and “cut” with am 7 tone : -B. ** lift’ 


correction for lon layi recor AN noise 70 D.B. down. 
OUTPUT SOCK PLUG 1s 


” 


"Good quniity reliable 


we com ts used. Chassis finish blue 
INCLUDED FOR SUPPLY OF 300 vy. bx. . ad crackle, Overall size 12 x 9 x 9in. approx 
20 mA. and 6.3 v. 1.5 a. FOR A RADIO y ? F Power consumption 150 watts. For A.C 
FEEDER UNIT. Price in kit form with i ; : : mains 200-230-250 v. 50 c/cs, Outputs for 3 
easy -th-follow wiring diagrams. 9g GNS. : He x and 15 ohm » ers. EBQUAL LY 8 SUIT- 
Ont Carr. 10/- . ” , . a HE CON OISSEUR OR 


Or Factory built with 12 months’ 
50/- extra. TERMS ON ASS 
UNITS with extra input. 
28/9 and 9 monthly payments of 28/9. : ELECTRONIC 
required an extra input with associated vol ete. FOR DANCE 
control can be provided so that two separate inputs such as ‘* mike" BANDS, GARRISON ORGAN TOU etc., etc. 
and gram., etc., etc., can be simultaneously applied for mixing purposes hed can "supply Microphones, Speakers, Rotary Converters, etc., at 
Extra cost of this 13/-. Cover as illustrated. 7” 6 es n cash a or on terms with amplifiers 

PORT ENQUIRIES INVITE 


R86. TAI HIGH ALITY TAPE DECK AMPLIFIER K.S.C. ULTRA LINEAR 
Eases 


ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND TT 
HEADS. Such as Lane, Truvox, etc., or matched to low impedance 12-WA AMPLIFIER 
erase nee ie as Oitted latest COLLARO TAPE TRANSCRIPTOR., Chasse 
. Overall size 12-7-4}in. For 290-250 v. 0 c/o, ALO 
or standard 2-3 ohm epeaker. Only 15 millivolts input r 
full recording. Only 2 millivolts minimum input re 1 from recore 
Magic Eye recording level indicator. Provision for feeding PA. amplifier 
Can be ased as gram. amplifier with input of 6.75 v. R.MLS. Negative feed 
back equalisation. Linear frequency response ' DB. 50-11,000 ofes 
Facilities for recordings at 15in., 7)in. oF Spin 
i for use per second. Automatic equalisation at the turn 
11 ans. 76 of a knob hay switching from record to 
playback position automatic demagnetisation of 
heads ic assured. PERFORMANCE is = ARABLE WITH UNITS 
AT OVER TWICE THE COST. LEAFLET 


GARRARD 3-SPEED AUTOMATIC RECORD CHANGERS. ’ BRAND NEW BAR 
Latest Model. Type RCLIO. Fitted high fidelity tw er j MONARCH 3-6PEED MIXER 
rystal pick-up head. For 200-250 v. A.C. mains. Limited 4 AUTO-CHANGERS. With 
oumber. Brand new cartoned. Only @8/17/6, plus 5/6 * ryetal pick-up and dual 
arriage point sapphire eyli for 
= ’ standard or long playin 
EMV LONG PLAYING BROOD TURNTABLE OOM- records, Plays ten 7in., 10ln. 
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS). ol 4 ed oO 2 
BRAND NEW. CARTONED x tain lntermined. For NEW 1966 MODEL AS HIGH-FIDELITY PUSH. 
approx. half price). Carr. 5/- (for 200-250 v Rai -: cles. Suppiied in cealed PULL AMPLIFIER WITH “BUILT-IN” TONE 
Main artons with template and CONTROL, PRE-AMP. STAGES. 
MICROPHONES. High fidelity crystal types. Acos# 35-1 “perating instructions, @7 15/- plus 3/6 carr High sensitivity, Includes 5 valves (807 outpute) High 
ie 


4 or de / viezzo with heavy floor base and Quality sectionally wound output transformer, specially de 
— oe po ng ce ” WALNUT VENEERED CABINETS. Designed tor above signed tor Ultra Linear operation, and vallatle email con 
record changers with provision for housing amplifier and  densers of current manufacture. INDIVIDUAL CONTROLA 
speaker. Attractive design. Limited number aod new | FOR BASS AND TREBLE “ Lift” and “ Out.” Frequency 
R80, 4-5 wart ae come AMPLIFIER cartoned, £3/10/6, carr. 7/6 | response + 3 db 90 -30,000 e/oa. Bix negative feedback loops 
-— | Ham level 71 db. down, ONLY 70 millivolte INPUT 
A highly sensitive 4 QUALITY AMPLIFIERS. 4-4 watt, specially designed tor | required tor FULL OUTPUT. Suitable for use with afl 
valve quality amplifier use with BSK of Garrard changers Latest miniature makes and types of pick-ups and practically all micrup Bane 
w the home smal type valves used. Separate Base and Treble Contr and Comparable with the very best designs. For §TA 
ub, ete. Only 50 milli Vol. Control with maine ewitch. For A.C. 200-250 ¥. mains. or LONG PLAYING RDS. Vor MUSICAL INSTR 
te input is require: Ready for use, only £3/19/6, carr. 3/6 MENTS coch a» STRING BASS, GUITARS, «tc. OUTPUT 
a it Sle" : ‘. . oan P.M. SPEAKERS. Suitabdic for use with above equipment SOCKET with plug provides 300 v.20 mA. and 6.5 v. 1.0 a 
— Baggy ety Fe Fe Eiliptical 7 x 4in. with 2-3 ohme speech coll, 19/9 ea A of « RADIO FEEDER UNIT. Hise appros 
ne atest high-fidelity 2 7in. For AC. maine 900-290-260 v. 50 c/es. Output 
= gp wil En. COLLARO HIGH FIDELITY MAONETIC PICK-UPS -~ 4” fag = oom speakers, Kit ie complete to eet nut 
b-aps and practically High Impedance, brand new sxed at fraction of normal — ie , y punched. Pull instructions and potnt-to 
pl a od ey price, Only 81/- polot wiring diagrams supplied 
od Tret 


le controls are Unapproachable value at £7/1 [- or tactory built 

io 1 These give ru 8 SPEA — la, 19 oe Rage yD }7 ®. Cole 45/- extra Carriage 10/-, If reqs 15 louvred metal « ‘ 

full long playing record equalisation. Hum level is negli-| B-A., 16/9, Sin. Rola ' 26/9, din. Plessey, with 2 carrying handles can be oi 

gible, being 71 D.B. down, 15 D.B. of negative —- - NITS 

wed. H.T. of 300 v. 26 mA. and LT. of 64 v. 15 6& POSIT e2/ nine monthly payments of @) 

svailable for the supply of a Radio Feeder Unit or ape E KY FOUR T. R. F. RE g socket with a« tod volume 

hock pre-amplifier. Por A.C. maine input of 200-209-250 v control le required fot mixing purposes thie can be provided 
s. Output for 2-3 ohm speaker. Cha fet tor 18/- extra 

Kit le complete in every detail and includes fully 

punched ceanits Gott baseplate) with the blus |ROTARY CONVERTERS. 20) watts Input 

hammer finish, and potnt-point wiring diagram 12 v. DO, Output 290 v. 50 o/ce, AX, Only 7 ans 

at instructions Exceptional value at only “a 4 jCaee ‘/6 

£4/165/-, oF assembled ready for use Q6/- extra 


us 3/6 carriage 


“PLAYING TURNTARLE 

COMPLETE WITH MAGNETIC PICK-UP 
— - Pick-up te high impedance type. Unit te honsed 
R.8.0.A73-4 WATT QUALITY AMPLIFIER — in a beautiful walnut veneered cabinet o 
A highly sensitive 4-valve amplifier using negative && - , tive design. Por ai) standard records 

edback and having an excellent frequency 1 ' 7 limited number, €5/17/6, carr 7/6 

oe. Pre-amplifier and Tone Control stages Wi TENTORIAW WOW PID: 

re incorporated with separate Bass and Trebir SPRAKERS, HV1012, 10 watts, ISohmiortor 

yntrole giving full tone compensation for Long Playing| A design of  S-vaive 210-250 ¥. AC. Mains receiver With | speech coll, Where « realiy good quality speaker at « 

cords. Suitable for any kind of pick-up including latest|selentum rectifier For inclusion in either of cabinets! is required we highly recommend this unit with an amazing 
high fidelity types. H.T. of 260 v. 20 mA. and L.T. 6.3 v./Ulustrated above. It employs valves 6K7, P61, 6F66.| performance, 24/10/90. Piease state whether 45 ohm o@ 
| a. avatlable for supply of Radio Peeder Unit, ete. ONLY | and te specially designed for simplicity in wiring. Seneitivity | 15 othe required 
40 millivolts inpat required for full output. Fully isolated|and quality is well up to standard. Point-to-Point wiring 

hassis with baseplate. For A.C. mains 200-250 v. 50 eycles,| diagrams, instructions and parte list, 1/9. This receiver | SUPERHET FEEDER UNIT 
Output tor 2-8 ohm epeaker. Complete kit of parts with! can be built for a maximum of £4/19/6 inciading catAnec | Design of « high quality Radio Tuner Unit (epectally euitetle 
oint-to-polnt wiring diagrams and inetructions Only| Available in brown or cream bakelite, veneered walnut |for ase with any of our Amplifiers) A Triede Heptode 
£3/15/-, carr. 3/6 oF tactory vullt 22/6 extra Pichanger * used. Pentode LV., and double Dinde Heoun: 
Deter Delaved A.V. Ae./Orid F/O Coupting te by bott 
end Condenser Coupling giving freedom from aligns 


| troubles when Ae. of varying lengths and capacity are 
. | Roth Frequency Changers aod 1.7. valves are AY 
eowtroiied from the very ow Aletortion Doutle Dlodes « 
c arranged that very high Percentage modulation » 
- (LEEDS) LTO. H,--- ~q * 


Tranemitter can be handied without distortion 
tor the delayed A.V. \« arranged #0 that A.V. distortion 
le avoided. The Ch. Sw. incorporates Gram. position 


32 THE CALLS. = LEEDS, 2. cnost Ampittore seqating 606 MLV. loput, depends 


On 50 d 
Terms C.W.O. or C.0.0. No C.0.D. under Ci. Postage |/? extra on off orders under i amp required Gan omattin Hise of anit aypron. 0-6-7in 


©, 2/9 extra under £5 unless carriage i stated. Full Price List 6d. Trade List 5d ah a am and instructions, 2/64. Complete set 
Open to Callers: 9am. to 5.30 p.m. Sa ay until | p.m. parts @4 
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What the reviewers say about the RD JUNIOR...... 


This month we have devoted our advertisement to extracts from two reviews which have 


appeared recently dealing with the RD JUNIOR Amplifier and Control Unit. 
by acknowledged authorities in the high fidelity fiel 


** This amplifier has deservedly established a high reputation 
for itself /herever I have wandered during the past year, 
have found universal praise for it from dealers and others who 
have had an opportunity of putting it through its paces.”’ 

“The amplifier is inherently stable under quite adverse 
conditions of load, and this means not only that high output 

ywer can be maintained with low distortion over the whole 
beauees range, but that the condition of stability will persist 
even as the valves and other components begin to age. No wonder 
the makers can afford to give ‘‘ an unconditional two year guaran- 
tee against faulty materials and workmanship.” 

* The control unit has also been designed to give the utmost 
that can be expected from an economical unit. It only uses one 
double triode valve and yet gives not only half a dozen different 
input arrangements and independent treble and bass controls 
(the former continuous, the latter in steps) but also a variable 
steep-cut treble filter without the use of chabes 

‘In performance the amplifier has given no surprises: just 
the clear, crisp, effortiess power that one expected from its 
specification ‘hich means that it takes a place as one of the best 
» sees or four 10-watt amplifiers that are available on the British 


” 


market at present 


above extracts are taken from TECHNICAL REPORT 
Wilson, M.A., in the July 1956 issue of THE GRAMO- 
PHONE 
**It can be truthfully stated that the RD JUNIOR is an 
established product and is widely used as the basis of many 


Written 

they speak for themselves 

average domestic high fidelity systems. For this reason it was 
chosen by us as one of the equipments installed for record play- 
back purposes in the Gramophone Record Review demonstra- 
tion room at the London Audio Fair.” 

‘*A convenient method is adopted for altering the output 
matching by means of an appropriate ‘‘ impedance plug” 
which is plugged in and the correct feedback resistor (for the 
three impedances) is automatically placed in circuit.”’ 

** The units are constructed on steel chassis heavily primed and 
stove enamelled in an attractive dark maroon. The components 
are of first grade with the valve and associated components in 
the control unit mounted on a floating sub-chassis to avoid 
microphony. The workmanship is superb, and the neat wiring 
layout can be seen in our under-chassis view.”’ 

** Listening quality is of a high order and I found the controls, 
particularly the low pass filter used in conjunction with the treble 
tone control, flexible enough to cope with modern Lp’s, old or 
worn 78’s, and poor radio transmissions. Apart from the electrical 
and mechanical features of this design, the purchaser will be given 
confidence by the fact that the manufacturer is willing to supply 
complete circuit diagrams and components lists and guarantee the 
apparatus (excluding valves) for a period of two years.” 

“This RD JUNIOR Amplifier/Control Unit exemplifies a 
much sought after, but not so often achieved, combination of 
high quality with moderate price.” 

(The above extracts are taken from HOME TEST No. 27 by 
Donald W. Aldous in the July 1956 issue of the Gramophone 
Re ord Ret teu 


A 12-page Illustrated Booklet devoted solely to the RD JUNIOR Amplifier and Control Unit, together with 
reprints of the full reviews appearing in the Gramophone and the Gramophone Record Review, post free on request 

Send also for details of companion equipment in the RD JUNIOR Home High Fidelity System—the RD 
INIOR sorner Horn enclosure 


JUNIOR FM Unit and RD Jl 


Arrange a demonstration with your local Hi-Fi dealer. 


ROGERS DEVELOPMENTS (ELECTRONICS) LTD. 


*“RODEVCO HOUSE” e 


Telegrams Rodevco Green London 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


BIASED BACK? 


LOW GAIN? 
ROUND THE BEND? 


We can improve 


the slope of 
your REWARD/EFFORT curve, 


especially at the top end. 


A.M.Brit.1.R.E. and CITY and GUILDS Radio 


and Teleco nmunications Exams, etc., etc. 


Please mention this advert. and send for free booklet to :— 


116 BLACKHEATH ROAD e¢ 


PRINCIPAL 
BRITISH NATIONAL RADIO SCHOOL 
1, CANYNGE ROAD, CLI 

Te BRIST 


GREENWICH ¢* LONDON © S.E.I0 


Telephone: TiDeway 1723. 


SPECIALISED LOUDSPEAKER ENCLOSURE 


introducing an amazing 
new dual unit loudspeaker 
system for less than £25. 
he enclosure, the BK- 
LPR103, incorporates the 
new Wharfedale Acoustic 
Filter used with the 
approval of Mr. G. A. Briggs 
rice (including HF level 
Control and filter con 
denser) £12/8/6. 
LOUDSPEAKERS. Wharfedale Bronze 10/CSB 
A new 10in. unit of remarkable specification and performance at £$/11/3 
Wharfedale Super 3. One of the best HF units available. £6/19/11 
@ Reasonable price 
@ Modest dimensions 20 n w. « Wiin h. x Ilind 
@ Real high quality reproduction 
@ All the advantages of dual speaker systems 
@ Ideal for stereophonic sound 
It is wmpossible to give full details of this magnificent enclosure 
here send for literature, or, berter still, call and hear it 
demonstrated at our showrooms on a wide range of amplifiers, 
including the new Goodsell PRESIDENT and MAS UL'C 
Trade enquiries invited 


K. PARTNERS LTD. 


229 REGENT ST LONDON, W I (Entrance Hanover St.) ‘Phone; REG 736, 


OCTOBER, 1956 


%& CABINET car. no. caso 


A very high quality Cabinet in a modern 
design. Exterior veneered in a highly figured 
Walnut. Solid block-board lift-up top with all 
interiors veneered in Sycamore, Full silk 
front 27in. x I6in. x 32in high 

CASH ONLY 


Packing and carriage 15/- 


WIRELESS WORLD 


% CABINET car. no. cas 


A well-designed Bureau-type Cabinet in a 
medium size. Veneered in a highly figured 
Walnut. Outside dimensions, length 29fin., 
depth I6in., height J2in Sloping control 
panel on right-hand side approx. I3in. x 
10jin. Removable baseboard on right hand 
side approx. I34in. x I3in Large record 
compartment inside the cabinet, located at 


the top on left-hand side 
CASH ONLY 12 Gns. 
Packing and carriage 20/-. 


t PO 


*% RADIO & RADIOGRAM 
CHASSIS 


Superhet. Chassis of Latest Design and 
Technique. General Specifications applic- 
able to all models 

A.C. 200/250 voits 50 cycles only. Suitably 
lic multi-coloured glass dial of the horizontal 
type Slow motion tuning drive Full 
provision of Automatic Volume Control. 
Negative feed-back from output transformer 
secondary Sockets provided for Aerial, 
Earth, Gram, Pick-up and Extension Speaker 
Connections provided to Gram. Motor con- 
trolled by Chassis On/Off switch All in- 
ductances have an exceptionally high Q value 
The Audio Section is designed for first rate 
reproduction on Radio and Gramophone. 
The tone controls have been given an extra 
wide range to embrace all types of recordings. 
CAT. NO. CR/A: 5S-vaive Superhet, 3 wave- 
bands. 12 Gnas 

Packing and carriage 12/6. 


CAT. NO. CR/APM47: 7-valve Superher 
with F.M./VHF Band (4 wavebands) 234 Gas. 
Or on Credit Terms 
Packing and corriage 1S/-. 
CAT. NO. CR/AFPM49/PP : 9-valve 
superhet with F.M./VHF Band (4 wavebands) 
Push-pull output including 2 loudspeakers 
CASH 26 Gans. Or on Credit Terms. 
Packing & carriage 1%/- 


* F.M.VHF TUNERS 


Self powered. Six valves with grounded grid 
RF stage followed by additive mixer using 
a FCC8S twin triode in sealed permeability 
tuned unit, Two |.F. stages ensure maximum 
ain with 6AL5 double diode as ratio detector 
requency coverage of 85-10! megacycies 
allows adequate overlap. Very finest quality 
throughout 


CAT. NO. FMT/A 
Complete Unit in Cabinet with Magic-eye 
tuning Boxed, i3in. long x 6tin. overall 


depth x 7iin. high (approx.) 
Or on Credit Terms 164 Gns. 
Packing and carriage 12/6, 


“, 


CAT. NO. FMT/B 
Chassis only excluding magic-eye. Unboxed, 
lidin. long x Sjin. overall depth x 4in. high 


cash £13.15.0 


Packing and carriage 12/6. 


% CABINET car. no. caso 


A magnificent Bureau-type Cabinet of the 
very highest quality in specially selected 
Walnut veneered exterior. Light Sycamore 
interior with Rexine lining to match. Out 
side dimensions, length 34in., depth !7hin., 
height 33in. Sloping contro! pane! on right 
hand side approx Iéin. x 10jin. Removable 
baseboard on right side approx iSjin, = 
1Sin. Two full-sized fele lined compartments 


in the ‘ower half CASH 16} Gns. 
Or on Credit Terms 


Packing and carriage 25)- 


% Loudspeakers, Gram 

Amplifiers, Tape Recorder 

equipment, etc., available 

at keenest prices. 

Send for large illustrated 
catalogue 


+ DISC 
PLAYER 


Specially designed tor the amateur builder 
these Disc Players consist of the latest four- 
speed Automatic Record Changers, complete 
with crystal turnover pick-up head for long- 
playing and standard records, mounted on 
sycamore-lined base. Supplied complete with 
ficced mains lead and screened pick-up lead, 
ready for connecting u 

, * “cas 10 Gns. 

Packing and carriage 7/6 


AUTOMATIC 
RECORD CHANGERS 


All automatic Record Changers are of the 
latest type and unused. 
CAT. NO. RCIA: This is the lacese multi 
speed changer incorporating 16 r.p.m. for 
" talking-books,”’ and arrangement for manual 
contro|l, Fitted with high fidelity Crystal 
Turnover Pick-up Head. A.C. main» 200/250 
volts, 50 cycles only CASH 

Packing and carriage 12/6 £7.19.6 
CAT. NO. AC/B: Latest Garrard ACHB 
model, ficced with GC-2 Crystal Turnover 
Pick-up Head. A.C. 200/250 voles, 30 cycles 


Packing and carriage 12/6. £1 3 


ALL FULLY GUARANTEED 
Generous extended credit terms on 
orders exceeding 415. 

Dealers suppli at full discounts 


All enquiries (excluding Northern Area) to:- 


al a ll 


B Northern enquiries only (not Scotland andN. Ireland) to: 


' MAYLIT LTD | 


E ; maRisoroucH ROAD, ALTRINCHAM, CHESHIRE 
B Telephone enquiries: ALTRINCHAM 4045 


DIRECT SALES LTD. 


90 JUDD &T., LONDON, W.C.1. TER 9876 


OcTOBER, 1956 


TOP 
pectone STOP PRESS 


Sencrione and aOwW. 3s 
the long awaited 


TAPE REPRODUCERS 
bring ectone 
DIMENSIONAL r 
SOUND 
REPRODUCTION RECORDER 
into the home AN INSTRUMENT 
OF PROFESSIONAL 
Type 123 100 gns QUALITY EQUALLING 
A, driers Teme, tevratene soles co, rote te ox | THE HICH STANDARD 


recordings and single instrume 


culated to give the connoisseur “ high fidelity ° 
quality hitherto vunattainable Other models art O . S P E ¢ T O N E 


100 gns. and £165. 


TAPE REPRODUCERS 
Spectone The Living Truth in Sound 


SPECTO LID. Vale Ad Windsor 


For RELIABLE Communications 
3.6.Brown | | ot low cost—it’s 
AUDIO AIDS 


Headphones with ind!- P 4 N D A 


vidual volume control. 


* 
ideal for use with church equipment every time 


and cinema deaf aid 


9 installations or for 
individuals with im- 


paired hearing 


They provide the 
essential clarity of 
reception when listen- 
ing to Radio and T.V 


Send for Brochure ‘ W ' of Quick deliveries of transmitters, receivers 
all types available. If desired, P 

yP and complete installations. Quotations by 
advice is given on selection of 


type most suited to individual needs return, For fixed or mobile operation. 


5. G. Brown provide Headphones and associ- 


Our equipment is in use throughout the world 
ated equipment for all known purposes 


—we are contractors to Crown Agents. 


SGBrown tA. Panda Radio Co. Lid. creecommunications) 


SHAKESPEARE STREET, WATFORD, HERTS 1618 HEYWOOD RD - CASTLETON - Nr. ROCHDALE 
Telephone: Watford 724/ | Tel: Castleton (Rochdale) 57396 Cables: Panda Rochdale 


1956 WIRELESS WORLD 


NIVERSAL ELECTRONICS 
Whether new or used, all equipment is guaranteed to be in perfect condition 


— — — 


[Cosson Double Beam Oscilloscope 


Type 339. IMPROVED VERSION 
« Ta of the OBSOLETE Type 3339 
Time Base Frequency. 6 to 250,000 «ps 
Amplifier. 43 mV RMS/mm. [0 co |00, 


HALLICRAFTER 
827 


000 
¢.p.s., 348. 1.3 mV, RMS/mm. 10 to 100,000 | Range 27.8 143 Mc/s. 


: 
| 
| 
c.p.s., 34B (2 stage 
| id mV RMS/mee 10 co 2,000,000 <.p.s., | | AM and FM Detectors, 
| a | 3 dB (2 stage) | for 110/230 volts A.C. 
| - a. Deflector Coils. 2 mm/mA RMS | mains. 

Power Supply. 110-250V A.C. 120 watts | p £50 
| Sensitivity. Yi, Y2 3.1V D.C. 1.1V RMS | | rice G6 new 

(volt/mm). X 2.25V D.C. 0.8V RMS (volt/mm) 
| Screen Diameter. [14 mm 


In good working condition. PRICE £30 | FREQUENCY METERS 
Also supplied Rebuilt to Laboratory standord Range 125 kc/s — 20 Mc/s 
e and guaranteed for 3 months. Prices on request | In perfect condition 


MARCONI | TEST EQUIPMENT 


Valve Voltmeter AVO model 7 meter, £15; Model 40 meter, £12/10/-. G.E.C. type 
TYPE TF428A ria BW232 Signal Generator 500-1,000 Mc/s., £85. MARCONI type 
TF144G range 85 k/s-25 Mc/s., £85; TF390G range 16-150 Me/s 
Voltage R :0 2 pene! “ne : . 
| oe £25; TF517 range 150-300 Me/s., £355 “*Q” Meter type 329C, £85; 
reading on all ranges with a Output meter, type TF340, £35, GENERAL RADIO type 740 
sinusoidal input voltage Capacity Bridge; type 726A Valve Voltmeter; type 916A R.P. Bridge; 
en og A egy ye + type 804 Signal Generator, 30-300 Mc/s, £65. EVERSHED MEG- 
about 3°, at 100 Mc's. > A GERS, Bridge and Wee types. U.S.A. “‘ Standing Wave” Measure 
Waveform Error: instrument Input Impedance: Resistance, ments Instrument. Sliding rule from 0-15 cm.; probes for detection 
ee 0.707 of the peak input RE F, — bad with Amplifier. NEW £40 cach. U.S.A. Brand NEW Hickock 
oltage. ” 4 : " ueP; Reson- i . ; 
a. ane ——- Ry ant Frequency, sbout 400 Mc/s. Valve Voltmeters; unused, Ranges 2.5-250 A.C.V. 2.5 1,000 D.C, V 
value when the waveform is not Power Supply: 200-250 V 2.5-1,000 mA. D.C. Resistance 0-1,000 megs Frequency up to 
sinusoidal. 50 c/s. 20 watts. 100 Mc/s. Voltage 110 A.C. Price £30 each. 


MANUALS for Communication Receivers £1.7.6 each. AR88D-LF, AR77E, R107, S20R, SX24, SX28, B2, TX/RX, HRO's 
BRITISH & U.S.A. VHF/UHF - 10cm 3cm I.5cm TEST EQUIPMENT RECEIVERS 


Power and frequency meter TS-47/APR Signal generator 40-500 Mc's G.E.C, BRT400, £95. RCA. ARS8D and 

S-band TS-56/AP Standing wave ind " d LF from £55. EDDYSTONE 640, 740, 840, 

Signal Generator frequency meter TS-61/AP Echo box s 680, 680X. HALLICRAFTERS SX71, £95 

S-band TS-62/AP Echo box $X28, £45. $40, $X24, $X17, $20R, $20, 

Fluxmeter 1.2-4.5K Gauss TS-89/AP Voltage divider X and S- bands Y= ee ye a a. . 

Frequency meter X-band TS-120/ 7 Sign. gen. pwr. meter X-band $38 A.C./D.C. NATIONAL HRO07, Senior 

Portable oscillosco Fast sweep TS-127/U Frequency meter 375-725 Mc/s and Junior models from £24. MARCONI 
Sig. gen. pwr. and freq. mtr, TS-174/U Frequency calibrator 20-280 Mc/s CR1i00 from £20. CR150, Range 2-60 Me/s 

X-band TS-175/U Frequency Calibrator 5 tends. é Md 7 > - 

Power meter X-band 85-1,000 Mc/s ands, dual superhet, PRICE £50, Power 
TS-226/AP Watemeter to K KW supply £10. Completely checked. Carriage 


-band 400-425 Mc/s £2. HAMMARLUND HQ120 and HQ129xX. 


TS 13 AP FOR 3CM OPERATION WITH SELF-CONTAINED 
i | WAVEMETER AND POWER MONITOR 


after approximately 3 minutes warm-up. Frequency Stability. Wave 
P 0 RTABLE meter calibration changes within limits listed below 
Temp. (°F) 60 Limits (dial div.) 3 and l 
75 


” ” °° 2 and 2 
SIGNAL ne 90 od 1 and ; 
VARIATION OF ATTENUATOR. T 


The attenuator is individually 
calibrated to be accurate to + 2 db at approximately 75°F 
GEN ERAT 0 - PULSE CHARACTERISTICS. Tagred Operation Positive 
trigger required:-——Not less than 15 v., ) microseconds. Negative 
trigger required:—Not less than 50 v., 5-20 microseconds (repetition 
rate 350-4000 c.p.s.). Pulse width Be tA. variable from less 
than 1 to greater than 2 microseconds, measured at half power points 
Pulse phasi ——— 6 microsecs. me to 200 microsecs. maxi 
: Self-synchronous Operation ecurrence rate:--1000 c.p.s 
FREQUENCY RANGE, For general use 9375 + 70 Mc/sec. Freq. — oat : 
sensitivity of power monitor + 1 db in range 9375 + 70 mc/sec. Freq. 20%. Duty cycle:—Between 20 and 60 
sensitivity of calibrated attenuator + 2 db from — 23 dbm to — 65 dbm PEAK POWER OUTPUT (cw) (pulsed modulated). 
in above frequency range. At least 50 microwatts for 1/2 of full scale of meter deflection. Peak 
FREQUENCY STABILITY. Sawtooth Operation. Frequency  POWEr within 10% of CW power. 
modulation of approximately 0.1 mc/v. Thermal Drift. Set stabilizes POWER LEAKAGE. Insufficient to interfere with normal operation 


» Otc, 


Write, call or Telephone GERrard 8410 Shop hours, 9.30 0.m to6p.m Thursday 9.304.m.to 1 p.m. OPEN ALL DAY SATURDAY 


UNIVERSAL ELECTRONICS 


22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 
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a new F.M. SIGNAL GENERATOR 


% Two Frequency Ranges—I.F. 3-20 Mc’s 
R.F, 81-105 Mc/s. 


1) NNR 


*% Modulation: 
Sinewave—Frequency 400 c.p.s. 
Deviation variable +.0-100 kc’: 
Sawtooth—Frequency 50 c.p.s 
Deviation variable 0-1,000 kc/s. 
(peak to peak). . 
Amplitude modulation less than 1%. 
rhe deviation is substantially linear 


*% R.F. Output—Variable from 1 uV—100 mV. 
Output impedance 75 ohms. 


*% No Troublesome Spurious Responses. 


This F.M. Signal Generator is the only instrument 
on the market which has stable built-in sine and 


sawtooth oscillators. The deviation for either & 
modulation can be accurately set by means of the ~ 
LE, 200B calibrated dial. Visual alignment of selectivity 
curves and discriminator characteristics are easily 
Prompt delivery is now offered on this and obtained with the simplest of oscilloscopes since the 
other instruments in our new range. Send time base for the ‘‘ X” deflection is obtained from 
for further details. the Signal Generator 
HATFIELD INSTRUMENTS LTD sia <a 
. HORSHAM - SUSSEX 
Telephone: HORsham 3232/3 need 


WALMORE ELECTRONICS LIMITED | WWE N in cue your press 


PHOENIX HOUSE, 19/23 OXFORD STREET, | tool costs for PROTOTYPE and 
ae PRE-PRODUCTION RUNS! 
elephone ; GERrard 0522 Cables ; Valvexpor 
For immediate response Telex London 8752 
THE UNIVERSAL BOLSTER OUTFIT 
EXPORTERS OF RADIO, TELEVISION AND USING STANDARDISED PUNCHES AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN | DIES FOR SHEET METAL PIERCING 
INTRODUCING THEIR BRAND AND BLANKING ON FLY PRESSES 


" RADIO @ 
WALRAD 
TUBE , ew. = 


ADVANTAGES 


@ Specialised range of Chassis Piercing and Forming Tools for the 


AND INVITE ENQUIRIES FROM BUYING Radio and Electronics industries 
; . ae os: 7" . @ To get you started—standardised Punches and Dies jin. to Bin. dia 
AND CONFIRMING HOUSES EXCLUSIVELY in 1/32in. sizes from stock 
@ At short notice, Standardised Tools or square, oblong and other 
. nn shapes 
FOR EXPORT ae Adjustable Gauges for exact location of work. Automatic and Positive 


Ser pping of material from Pune h 
In Londor id Home Counties, ask for a practical demonstration in your own 
ely, write for Diusoreted price List W.W, 


SUPPLIERS OF RADIO COMPONENTS works. Altern 
ELECTROLYTICS, AND CATHODE RAY HUNTON LIMITED 

TUBES. PHOENIX WORKS, 114-116, EUSTON ARD., LONDON, N wt 

Tel.; EUSe 477 (3 lines) Grams: Untonexh, London 


OctTosBer, 1956 


5, Harrow Road, Paddington W.2 


PADdington 1008/9 and 040! 
OPEN MONDAY to SAT. 9-6, THURS. | o'clock 


SEND STAMPS FOR NEW 1956 28-PAGE CATALOGUE 


WIRELESS WorLD 


TRANSISTORS 


JUNCTION TYPE (Red-Spot) 
OFFERED AT LESS THAN HALF.-PRICE. 


Designed for A.F. application up to 800 Kc’s and is suitable for use 
in Radio Control, Signal Tracers, Local Station Receivers, Oscil- 
lators, Transistor Voltmeters, Microphone Pre-Amplifiers etc. 


10’- each. 


(Tested and complete with Data and Circuits) 


IN B. These Transistors may be used in place of Mullard OC7I 


or similar Transistors. 


R.F. TRANSISTORS (BLUE SPOT) 1.6 Mc's 15)- each. 


PIRANI 
TEST 


Manufactured by ** Pye 


HIGH VACUUM 
EQUIPMENT 


** Cambridge Led., for Atomic Research 
Station 


Comprising: Pirani Control! Unit; Pirani Bridge Unit, Gauge 
head wich calibrator, and Pye scale lamp galvonometer, al! 
items brand new, in original packing. Offered at less than half 


original cost 
£33-10-0 
Complete 


Spare Pirani Heads (Edwards M6) 15/-. 


BUILD THE “ TELETRON” 
TRANSISTOR SUPERHET 


jete Kit of Parts with 4 Transistors 

Speaker, L¥.T.'«.2-gang minature 

vi Ferrite Red, Cond. and Res 
26/10- 

TELETRON Transistor Muperhe with 

Push-Pull Output 6 Transistors «4 

Elliptical Speaker, L.¥.T.'s, 2-gang miniature 

ond, VA Verrite Rod, Cond, and Res 
£9/-/- 

(all and hear Demonstration Models work 


ing.) 


MINIATURE COMPONENTS 
FOR TRANSISTOR CIRCUITS 
Portiphone sub-miniature inter 

valve PLP. Trane 12/6 each 
Vortiphone miniature intervalve 

push pull Trane + each 
Fortiphone miniature itput 

puch pull Trans 
J.B, 2-gang 375 PLP. miniature 

coudenaer 
Miniature W/W 1K V/Contro 
On/Off Slide Switch 
Ferrite Rod, double woun 
Teletron miniature 

colle 
Teletron miniature L¥.T.* 


coils 6/6 each 


QUARTZ CRYSTALS 


TYPE FT243 fundamental frequencies. 2 pin jin. apa ing 
120 TYPES. 5675 Ke/s. to 8650 (in steps of 25 Ke/s) 
80 TYPES. 5706 Ke «. to 8340 Ke/«. (in steps of 83.333 Ke/s.) 
ALL BRAND NEW 4Q/e= cach 
Special price for complete sets of 80 or 120. 
Above are suitable for re-grinding 
TYPE FT241A 54th harmonic Crystals. 2 pin jin. «pacing. 


60 TYPES AVAILABLE 20 Mc/».—-27.9 Me/s 
(in steps of 100 Ke/e.) ConraaTs ? re APRA 


y Bene 
ALL BRAND NEW each 
FT241A 200 ke/e. 10/- each 
Crystal Holders tor both Types 1/3 each 


FERRANTI TESTVAC 
High + ry youu tester, 


200-250 21010 0 


U.S.A. INDICATOR UNIT 
BCI2I9A 


Complete with SBPI C/R tube and screen 

7 valvee—2-68N70T, 2-6H60T, 666, 2X2 

4X50, volume controls, condensers, etc 

Ideal for portable ‘scope. In black crackle 

case size 15)in. * Gin.» 9in. BRAND NEW 
65/-, carr, FREE 


1355 RECEIVER 


Complete with 11 valves #4P6L SU40 
VU120, View As epecified for ineapensive 
TV 


In absolute new condition, 27/6, carr 6 


RF 2410 RY 25 12/6. KF. 26 BH). 
BRAND NEW WITH VALVES. Carr. 2/6 


_TRANSMITTER RECEIVER 
‘38° WALKIE TALKIE SETS 
Special offer of abowe set, complete with 5 
valves, 4 ARPI2 and ATP4, with cireuit 
Range 4 to 0 Me/e. These sete are not 
guaranteed bot are serviceable 
25 /- 
« 2/6 extra 


Junction t 


WE HAVE OVER 50,000 BRITISH AND AMERICAN 
VALVES AVAILABLE AT VERY LOW PRICES— 
SEND FOR LISTS 


62A INDICATOR UNIT 


Containing VCROT with Mua-Metal Soreer 

1 Valves: 12-BP50, 4-8P61, 3-BA50,2-BBS4 
Pr Pots, Switches, H.V. Cond,, Resistors 
Muirhead a/M Dial Double Deck Chanst« 
and OCryvtal BRAND NEW ORIGINAI 
CABES, 67/6. CARR, FREE 


CATHODE RAY TUBES 


VORI28A WITH SCREEN #1 15 
VCRII0A jin, OR 

Brand new in origina 

(oart. tree #1] 15 
VORO7, Guaranteed tu 

pleture (carr ee 0 
VORSI7C, Guaranteed fu 

picture 
MU-METAL SCREENS 

VCRO7 of 617. PP IM 
Gin, ENLARGER for VORO? 

617 rr. i 


VOCRO7. Slight out-of. Carr. 
SBP. Brand new 


LATEST TYPES NOW IN STOCK 
- | BABC!O 40) 


a ed ed ded ackond 


PYE 45 Mc/s STRIP 

TYPE 3563 UNITS 
Mine n fin * @in Compete with 
45 Mele Pye Strip 12 valves, 10 EVSO 
EB34 and FASO, volume controls, and hosts 
of Resistors and Condensers. New condition 
Modification data enpplied 

Price 69/6. Carriage paid 


GARRARD 1-SPEED MIXER 
AUTO-CHANGER Model RCII0 
AX, 20/250, List price €14/13/-. Brand 


New 
£7/19/6 » 


SPECIAL REDUCTION FOR SETS OF VALVES 


A7GT, INSOT 1LHSOT. LASOT tor 1Q5G6T of 3Q50T) 

10 EFS0O (Ex-Brand New Unite) §/- cach 

10 EF Red Sylvania, ex-new unite) 6/- each 

KG, 6K7G, 6Q7G 6240, 6V6G 

RS 185 184 of (984 of 3V4) 

rP2s, VP2 DD PEN25 (or QP25 

DK oe DFO DAPSS, DLA6 

KSG, 6K7G, 6Q7G 25A6G, 2525 (or 26760 

12KS8OT, 12K70T, 12Q70T. 356Z40T, S6LAGT (or 601 40T 
IQR ATOT, 126K7GT, 128Q70T, 315Z40T. S5LAGT of SOLAOT 


INDICATOR UNIT TYPE 182A 


Unit contains VORSI7 Cathode Ray Gir 
tube, complete with Mu-Metal screen 

48P61 and | SU40 valves, 9 wire 

trols and quantity of 

yedenmers, Offered BRAND 

Pius 7/6 carr 

cireuit ine tluded 


B.S5.R. RECORD CHANGERS 


Very latest type Monarch in hammered 
gold) finish, J-apeed with HOP oryetal 
turnover pick up Plays mixed cords 
rand new and guaran'eed Listed at €16/10 


€7/10/6, carr. paid 


Very sensitive 
Guaranteed and 
Tested, fi- (ex 
units), of 8/6 Brand 


new and bored Ss 


MINIATURE eer reece 
STRIP “TYPE 


Size 7jin. « Gin. « Bin. Complete with Valves 
Type CV415, CV300, 24AM6, 2-700 and 
Quarts Cryete 4500 kele Fu wired 
with cweult 


£4/10 


MINIATURE 1.F. STRIP TYPE 
“373" 9-72 MEG 
Braod new wintatare 1. Strip wiz I 
Zhie high Valy Da | 
EPO and ENOL, W th oeutt 
Price (eee valves) 76. 0. & o 18 
This LF Atrip ie part of above equipment 
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PLASTICS AT YOUR SERVICE 


“UNDULITE” 
TRANSLUCENT CORRUGATED SHEETS 


(GLASS FIBRE REINFORCED MOULDINGS 


VACUUM FORMED 
THERMOPLASTIC SHEET & FABRICATIONS 


ask Ashdowns 


ASHDOWNS LIMITED 


Lt i WORKS HE : ’ 


BROOKES (iystals _ ELECTRONICS 


mean at ° l 
DEPENDABLE | a re 
frequency The application of electronics to 

trol industrial processes is our 
contro 


speciality. We are offering industry 


Ilustrated left is a Type M | an exceptional service which 
Crystal Unit from a range | . " 
covering 8 Mc's to 17 Mc's comprises expert and practical advice 


cy ( he's . ~ 

., a with research problems, development of 
@ Hermetically sealed | 

metal can 

ototypes, a or long- 

@ Frequency tolerance + | pr t type ? nd batch ng run 

0.01% of nominal at 

20°C., or better for | 

special applications 


manufacture of custom-built 


equipment of a very high standard. 


Au Brookes Crystals are made to exacting standards and YOUR ENQUIRIES ARE INVITED 
close tolerances. They are available with a variety of bases 
and in a wide range of frequencies. There is a Brookes 


Crystal to suit your purpose let us have your enquiry now Ps \) Ay Dd ee G , - T D 


Brookes Crystals Ltd.,| FORMERLY AVIS & BAGGS LTD 
AJ.D. and AR.B. APPROVED 
Contractors to H.M. Government 


BENNETT ROAD, READING, BERKS. 


Tel Reading 8240! 


Suppliers to Ministry of Supply. Home Office, 8.B.C., etc 
1813, TRAFALGAR ROAD, LONDON, 5.£.10 

BROOKES Telephone: GREenwich 1828 

Grams: Xtals, Green, London Cables: Xtals London 


OcToBER, 1956 


WireLess WorLD 


MAINS TRANSFORMERS 
Primary, 200-250 v. P. & P. 9/-. 300- 
6-800 100, mA. 6 v. 3 amp. 58 ¥ 


$80 -0- 
64 ¥. 4 amp. 5 ¥ 

6 
Drop thro’ 350-0-350 + 
2 Sv. 2amp., 14 
Chassis mounting of drop-thro 
110-150 ¥ Bex 150-0- ABO 
6.3 v. 7 amp ¥ 


©.T Samp. 4 
6. 


70 mA. 6 ¥ 


Pri 
250 mA 

0.5 amp 
3 amp Pr 


5 
er 
Chassis mounted 
sO mA. 6 ¥ amp., 5 ¥ 
Drop. thro’ 270-0-270 
samp. 11/6. 
250 ¥. 450 mA 

2. 19/6 
Anuto-trans 

2) mA 
196 


fully shrouded 
2 amp. 14/6. 
© mA. 6 ¥ 


and 


63.40 


twice 2 ¥ 


200-250 
4 a., twiee 


Output 
ay 


KT 
wy ay 


i) 


Aato-trans Input 290-250 LT 
550 mA. Separate L.T. 6.5 v 
}¥. 1} amp., 5 v. 3 amp., 26/- 


0 ¥ 


, fully impreg 1 
230, 240. Bee. 350-0-350 
separate heater trans- 
210, 220, 230, 240, aac 
63 v. 3 emp. 4 ¥. 
2amp., 30/-. P. & P. 


aput 210, 220 
100 mA, with 
former Pri 

63 ¥. 2 amp 
6 amp., and 5 v 


360 75 mA. 6.3 v. 3 a. tap 4 
6. 


$09-0-608 250 mA 4 

4v.C.T. 4. 30/6. 
6)in. MLE. Speaker 
15/- 


I “ 


1,000 ohm field 


R. & T.V. Energised 6)in. 

with O.P. trans. fleld cot 

o6. Pa FP. 2 

& A. Gin a8 6 
trans, field 440 


2/6 


peaker. 
175 ohm 


with 


jpeaker 
or ohne, 10/6 


Par 
Volume Controls 
OK 


Lone 
500K, 1 


lesa switch 
each. P 


spindles 
mee. 2 

Volume Controls aug spindle and 
ewiteh, }, 4, 1 and r meg., 4/- each 
10K SOK, B/G each. 4 and | meg 

long die, double pole switch 
miniature, §/-. P. & P. 3d. each 


Trimmers. 5-40 pf, 54. 
10-450 pt., 10d 
Twin Gang .0005 Tuning Condenser 
6/-. With trimmers, 7/6. 
Twin Gang .0006, with feet 
$ ijin., 6/6. 
S-gang .0006, with fert 
liln., 7/6. 
Coils, moulded former, tron 
wound for re-winding purposes 


10-110, 10 


slze 


at 


size 4) 


8 
* Wireless World” 


PM 
Used Metal Rectifier, 250 v 
6/6. Metal Rectifier, 260 v 


Mota! Rectifier 
3/6 


tuner. 


150 mA 
45 mA. 
RM2 


126 v. 100 mA 


OUTPUT TRANSFORMERS 
Htandard type, 5,000 chme imp., 4/9, 
feed-back windings, 
4-2, Multi 
and 14,000, 6/4. 
push-pull 6V6 matching 
obm speech coll, 6/6. 


GARRARD 


extra 


3- SPEED AUTOMATIC 
CHAN 


Will) take 10 records, 7in., 
Mixed, 
new, current 
worse lv 


101m .or 12in. 
turnover crystal head, brand 
inodel aC. mains 
(ist price €14/10/+) 


£7- 19-6 rar. 36 


a. 


oe COMMERCIAL TELEVISION 


CONVERTER 


SUITABLE ANY T.V. 
using lower side band 
NO ALTERATIONS TO SET 
Complete with built-in power supply, 290 AA 
mains, Crackle finish case Sfin. long, J)in shin 
high. Incorporating gain contro! and band switch 


£3-19-6 


250 ¥ 


while 


Plus Post & Packing 2/6 


Less power supply 8/10/48. PF 


Muatrated with cover 
ar 


removed 


BAND Ili CONVERTER KIT 


comprising 5 channel tuner, mains transformer, metal rectifier, electrolytic, 
aod EPS0 and y hecessary components for A.C. mains operation 
data, £2/5/-. a P26 


AC/DC MULTI-METER KIT 


Comprising “ir 


2 valves 12AT? 
Complete with conversion 


moving coll meter, scale calibrated in A.C./D4 


volte, ohme and milliampe. 


0-100 


Voltage range AC/DC. 0-10 


and 6-500 Milllampes 0-10, 0-100; ohms 0-10,000 
(for ohime 


two toggle ewitches, resistors and meter 


19/6 , 


Front panel, range ewitch, wire wound pot 


zero setting) 
rectifier 
Complete in case, grey 
hammer flnish 


Germanium Orystal Diode, 1/6, 
paid 


Line 0.7. Transtormer 
cen mounted in rubber, 1 
Line and E.1.T. Transformer, 14 Kv 
wsing fern et core lete with 
line and width control, and corona 
shields U37 rectifier winding. 35/- 

Line and E.M.T. Transformers, © Ky 
using ferrocart core, complete with 
built-in line and width control Mounted 
on email ali-chassls Overall size 


x Ifin, BVS1 ree. winding, 27/6. 
Sean coils, low 


jo aluminium 


low line 

iete with 

former to match above 

P. 2 

Line and ane. prentionmen, ® Ky 
¥5 


ferrocart ox 


tmpedance 
frame 


276 PF « 


transformer, and line 
control, 95/-. PF. & FP. 3/ 
As above, but complete with line and 
trane! 
2, 100 mid 
As 


and 1h 


td 
ripple, €2/0/6. 


Marda and boctal 

B7G, BSA and BOA, 74 

moukied and BOA with 
», 1/6 each 


ecreening 


Speaker in. closed feid 
closed field, 80/6, 10in 
Soin, 16/6. i%n 
P. 4 FP. on each, % 


186 
homed 
closed 


COMPLETELY BUILT SIGNAL GENERATOR 


Coverage 120 Kele.-200 Kele 

300 Ke/a.-000 Ke/a., 000 Kels 

6 2.75 Me/s, 6.6 Moje 

25 Moje, 16 Moja.-56 

, 24 Moje.-t4 Moje, Meta) 

case 10in, x fin. x 4¢in. Size of 

soale, jin. x Shin. & valves 
aod rectifier 

250 v. Interna 


peaker 


6 in polished walnut 
e with Gin. 


PM. PL a FP. 4 


COLLARO RC54 


S-apeed automatic changer, 
model rand new lo 
mixed Studio 0 
AC, mains, 20-200 + 


£7-9-6 , 


current 
records 
plok-up 


Py y 


of 
40 « pe. to s A of 30 per 
eent J 
K.F., output continuously var 
lable 100 milli-volte, C.W. and 
mod, ewitch, variable AF 
output and moving coil output 
meter. lack crackle finished 
case and white pane! 


plus of minus 2 


payments 


4/6 extra 


T.R.F. KIT 
IN PLASTIC CABINET 


AC. mate 
long waves 


| valve plus 
Medium and 
or brown 

VR668 and VT5S2 
high by 


metal rectifier 
200-250 v 
pretel bine Valve line uy 
Bize 15jin. long t 


23/106. F. «4 
16 


Tin. deep 


A point-to-point wiring diagram 
with complete kit 


All parts supplied separately 


SIGNAL & PATTERN 
GENERATOR 


Coverage 7.6 Mc/s.-210 Mc/s 
in five bands, all on funda- 
mentals, slow-motion tuning, 
audio output, 8 vertical and 
horizontal bars, logging scale 
in grey hammer finished case 
with carrying handle Ac- 
curacy + 1%, 


A.C. mains 200-250 v 


£6- 19-6 
P&P. 5/6 


Or 3 deposit P. & P. 5/6 and 
3 payments of 30/-. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 


GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE 


Terms of Business: Cash with order. Where post and packing charge is not stated 
+ yee gg 1/6 up to 10/-, 2/-up w Li, and 2/6 up w 2. All enquiries $.A.E., lists 
$d. each. 


Weve Change Switches 

4-pole, S-way, 1/9; 5-pole, S-way, 1/0; 
t-pole, S-way, 1/0; 9-pole Sway i% 
Miniatare type, long apindie, 4-pole 
4-way, 4-pole 3-way and 4-pole & way 
pole li-way, twin water 


Geach. 2 
g*. I-pole 12-way single 5/- 
a FP. od 
lon Traps for 
Electric 


Standard 
4th 


water 
Mullard oF 

5/- paid 

Ke 


Fnglish 


tubes poet 
“5 
ijin 
12001, High Impedance 
Tepe op aluminium spool 
paid 

Miniature wire nde moniied 
500 pt. and O01, each 74 
Combined 12in. mask and sseutcheon 
in lightly tated Perepex 

edged in brow, 


cabinet, 12/6. Aa ab 
17/6 


LPs 


tron cored 
per pr 


Recording 
12/6, post 


100 pt 


4 
we tor Litn. tobe. 


Frame Oscillator Blocking Trans. 4/6 
Line Ose, Blocking Trans., 4/6. 


cH 
2-20 Hen., 150 ma 


Veruies 
state tube 
4 Foous Unit tor 


with vernier adjustment 


15/- 


bo Angie P.M. Foous Units. 
a 15/- 


Mullard 
r« 


tubes 
’ ay 


RIPTION 


3. 
TRANS 
MOTOR 


BY FAMOUS MANUPACTURER 


Complete kh of 
accurately balanced 
heavy turntable wi 
large) =6constant§ speed 
starting motor, base plate Can te 
assombied in half an hour A‘ 
mains 200/260 +. Fully guereatesd 
Porte sold seperately 


£6-19-6 52% 


fie comprising 
olelon made 
robber mat 

(ondenser 


WIRELESS W 


“H” TYPE COILS 


HIGH EFFICIENCY COILS PROVIDING CONTIN- 
UOUS COVERAGE FROM 12-2,000 METRES IN 
SIX BANDS 

SEPARATE AERIAL H.F. TRANSFORMER AND 
OSCILLATOR COILS FOR EACH BAND 

MEDIUM AND LONG WAVE COILS ARE WOUND 
WITH LITZ WIRE TO ENSURE THE BEST POSSIBLE 
PERFORMANCE 

IRON-DUST CORES WITH THREADED BRASS 
STEMS PERMIT FINE ADJUSTMENT WITHOUT RISK 
OF DAMAGE TO CORES 

THESE COILS ARE RECOMMENDED FOR MANY 
POPULAR CIRCUITS AND ARE WIDELY USED 
FOR SERVICING AND CONVERSION PURPOSES 


H COILS, | TRANSFORMERS AND COIL PACKS 
ARE DESCRIBED IN OUR ILLUSTRATED FOLDER 
PRICE 3d 
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WEYRAD © 


RANGES 


BAND 
BAND 
BAND 
BAND 
BAND 5 
BAND 6 
BAND 7 


COILS ARE CODED ACCORDING 
TO TYPE AND RANGE 


HAI = BAND | AERIAL 


HO3 BAND 3 OSCILLATOR 


ALSO AVAILABLE **WEYRAD AM/FM RECEIVER*’ CONSTRUCTIONAL BOOK 2/6d. 


WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 


METERS 


TO B.S. 89-1954 
AVAILABLE 
FOR 
PROMPT DELIVERY 


EXAMPLES OF TYPES AVAILABLE IN 2tsin. FLUSH 
PATTERN MOVING COIL INSTRUMENTS 


AMPERES D.C. 0-!, 2, 3, 5, 10, 15, 20, 25, 30, 50 

MILLIAMPS. 0 1-0-1, 0-5, 10, 15, 20, 25, 30, 50, 100, 250, 500 
MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50 
100-0-100, 250-0-250, 500-0-500 

AMPS RAF. 0-1, 3 10, 15, 25, 30 

VOLTS D.C. 0-!, 5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000, 1,500 
500 


2,5 
VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000 


We can supply meters » NON-STANDARD CURRENT and 
VOLTAGE RANGES to any specification. DELIVERY 7-14 days. MOV 
ING IRON THERMO AND ELECTROSTATIC INSTRUMENTS 
2jin SQUARE FLUSH, 34 ROUND FLUSH and INDUSTRIAL 
SWITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT 
DELIVERY 


ELECIRONIC TEST EQUIPMENT AND INSTRUMEN- 
TATION DEVELOPED ANDO MANUFACTURED FOR 
SPECIALISED APPLICATIONS 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.I. 
Telephone: EUSton 1639 


Suppliers to Govt. Depts., B.B.C., Tech. Colleges, 
Leading Manufacturers & Research Laboratories 


POST OFFICE TYPE 
3,000 and 600 relays 


to specification 


@ Specialists in tropical and Services jungle finish 


@ GUARANTEED TO FULL A.I.D. & 1.E.M.E. STANDARDS 
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS 


Manufacturers to H.M. Govt. Depts. and lea 


L. E. SIMMONDS LTD. 


5 BYRON ROAD, HARROW, MIOD X 
Telephone Harrow 2524 O25 


OCTOBER, 


1956 
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Z. & I. AERO SERVICES LTD.\— 


FULLY SERVICED AND GUARANTEED TEST EQUIPMENT- 


TYPE 804 U.H.F. SIGNAL GENERATOR 


Range 7.5 to 330 me's 
Calibration Accuracy: 2% 


in 5 bands. 


Output Impedance: 75 ohms 

Output Voltage: +1 uV 4+ 20 mV 
Output Calibration Accuracy: +4 10”, 
+ SuV. at 25 me/s 

115/230 v. A.C 


Power supplies: 


PRICE, completely rebuile... 465 0 0 


MARCONI! SIGNAL GENERATORS 
“Standard” Type TF-144F Range 85 kc/s.- 
25 me/s 480 0 0 
“Standard” Type TF-144G Range 85 kc/s.- 
25 mc/s 485 0 
Type TF-390G, 16-150 mc/s. 
Type TF-SI7E, 150-300 mc/s 
Type TF-SI7F, Range 18-58 mc/s. and 150- 
300 mc's a35 0 0 
Type TF-675 Pulse Modulator, repetition 
speed 50-3,000 c/s, pulse width 2.0-12.5 psec 
as 00 


MARCONI TF-3730 IMPEDANCE BRIDGE 
Ranges 0-1 00H, , O01 megohm 
Test Frequency Accuracy: | 

PRICE, fully overhauled and guaranteed, £70. 


MARCONI TYPE 12 OSCILLOSCOPE 
Pedestal Model I2in. screen, single beam 
Time base 3 to 30,000 c/s. Eminently suitable 
for demonstration purposes. 

PRICE £45. 


ELLIOT SINGLE PEN RECORDER 


Range 5 mA. D.C 
Chart Width: 6in 
Chart Speed 
3 in/min 
Chart Drive: 
Synchronous motor, 
230v 


Switchboard pattern 


PRICE £50. 


EVERSHED DOUAL PEN RECORDER 
Range: 160-240 v. Chart Speed: lin/hour and 
lin/min. Chart Drive: @-day clockwork 
PRICE, brand new, complete with 12 charts 
and spares 475 0 0 


LAVOIE 
MODEL 
105-SM 
(TS-127-U) 
WAVEMETER 


375 to 725 
me/s 


This is a portable Precision Heterodyne 
Type vremnaney Meter. 
¥ High Stability. 
*% Light Weight. 
* Automatic Time Switch up to 15 
* Sa operation. 
individual Calibration. 
ower Supplies: 1.5 v. 
Batteries. 
PRICE, perfect operating condition, £25. 
PRICE, brand new, in original case and 
ew with accessories and spares, 
£ m 


and 45 v. Dry 


EDDYSTONE TYPE 3586x 
Type 8-34) 
RECEIVERS 


(Admiralty 
COMMUNICATION 


Range 90kc's 
to 31 Me's 
obtainable 
with 9 Plug- 
in Coils 


Selectivity: 2 ke/s at 2.5 db down; 
at 35 db down; 
crystal 
Sensitivity: 3 v. above 1.5 mce/s 

Image ratio: from 33/1 at 20 me/s to $00)! 
ac 3 me's 
Output 
ohms 
Supply requirements: 6v. |.4amp 
65 mA 

Circuit: variable mu pencode HF amplifier, 
triode-hexode frequency changer, two IF 
amplifiers (450 kce/s); crystal fileer, AVC 
detector/AF amplifier, output stage, BFO, 
valve check meter 

Price, complete with set of 9 plug-in coils 
(not aligned), aerial checked 4i2 10 © 
Packing and carriage aiioo 
Ww These Receivers can also be supplied 
completely overhauled to manufacturers’ 
specification, aligned with Test Certificate, 
suitable for use as RF bridges, etc, at @ 
price of 435 0 0 


5 ke/s 
150 c/s at 40 db down with 


1.5 watts max. inco 120 or 2,000 


175/180 ¥ 


MARCONI TYPE TF-428 (or equivalent 


ex-service type) 
0-150 volts, £17. 


valve voltmeters, range 


1-222-A SIGNAL GENERATOR 
FREQUENCY METER 
Crystal controlled, range 8-15 mc/s and 150- 
230 mc/s. PRICE, with accessories £13 5 0 


SLOTTED LINE TS-56 AP 


Frequency range 
428-700 mc/s 


Input impedance 5! ohms 
PRICE, complete with RF 


cable and adaptor, in 
carrying case, £65 


TS-ISA/AP MAGNETIC FLUX MEASU- 
RING SET, for measuring field strength of 
Klystron and Magnetrons Magnets. Range 
1200-9500 gauss. PRICE, brand new 425 0 6 


500-VOLT EVERSHED BRIDGE 
MEGGERS 
(Aluminium body), with built-in Decade Box 
PRICE, completely overhauled 435 0 0 


RECORD BONDING TESTERS (low 
range ohmmeters), range 0 co 0.10 ohms, 
complete with Alkaline Cell and matched 
pair of leads, approximately 60 and 6fc. lon 
respectively “9 18 H 


HALLICRAFTER §-.27C COMMUNICA. 
TION RECEIVER, range 120-210 me's, 
AM-FM reception “90 0 0 


CAMBRIDGE sPOT 
METERS, 50 ohms 


E.H.T. POWER SUPPLY UNIT. 
output up to 3 kV. in four ranges; voltage 
continuously variable within each range 
Current approximately 2 mA. Mains operated 

ass 0 0 


GALVANO.- 
as 00 


Stable 


WINSLOW TYPE 30! WHEATSTONE 
BRIDGE, with built-in Galvanometer, 
4-decade type. Multiplier switch positions 
1/1000, 1/100, 1/10, 1/9, 1/4, Ut, 10, 100 
PRICE £22. 


AC/DC WATTMETERS 

Weston Mode! 310, range 0 7. ar in 
four ranges 0 
Cambridge ‘Unipivot’,range 0-20 on watts 
in @ ranges “5 006 


G.E.c. TYPE B8W232 E.H.F. SIGNAL 
GENERATOR, range 500-1,000 me's 
PRICE 465 0 06 


FULL RANGE OF SUBSTANDARD 
AND PORTABLE METERS—particulars 


on request 


te Highest Prices paid for Unmodified Communication Receivers BC 312, BC 342, BC 348. 


Please write for details of the above and other Test Equipment 


Communication Receivers and Aircraft Radio Installations to 


Zz. & I. AERO SERVICES LTD. 
19 Buckingham Street, London, W.C.2 


Telephone 


TRAfalgar 
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WIRELESS WorLD 


..an outstanding 
NEW Tape Deck 


OctTosBer, 1956 


ALL YOUR TV COMPONENTS 


..»- from ome source 


Send for our NEW Handbook (identified by yellow cover) 
Price |/- 38 poges of useful information for all TV. Engineers. 


CHANNEL C3 CONVERTORS 


these have a 12 position 
State area when ordering 


switch 
Post free 


10 gns. 


Specially developed and 

designed for bulk supply to recorder manufacturers 
only. Compact in size and highly efficient in opera- 
tion, it incorporates all the vital features so essential 
to the successful marketing of complete, high 
fidelity tape recording instruments. Luxurious 
in appearance, the Deck surface has a finish that is 
washable and highly resistant to any form of 
mechanical damage All metalwork is Gold 
Hammered finish. Available with NEW precision 
revolution counter or large visual tape indicator 
plate for playing time indication, according to 
~ choice. Detailed specification on 


TRI 


propie! 


a 


TRUVOX LIMITED 
Sales Dept. 15 Lyon R *., HARROW, MIDDX 


Telephone: Harrow 928 


TELECON VERSION 
TURRET TUNER 


Based on the standard 
Brayhead tuner unit—I.P 
injection of the converted 
signal eliminates break- 
through or patterning. State 
clearly model and make of 
set and channel required 
7) gns., p.p. 2/6 


SPENCER-WEST 
Type 54 

PATTERNING 
REMOVAL UNIT 

The fault of picture pattern 
ing prevalent with most 
Band III convertors can 
now be completely elimi- 
nated by this “ Magic 


Wand.” 25/-, p.p. 1/6 
A A SS A A SH A A SS 
VIEWMASTER LINE | TELEKING AND 


OUTPUT | BERNARD KIT SETS 
TRANSFORMERS Line output, High efficiency 


New and improved type | ferox cone type 45/-, 
36/-, p.p. 2/6 | PP. 2/6 


SS TS 
ER4 METAL RECTIFIERS 
Equivalent to RM4, 19/-, p.p. 1/6 


Terms of Business. C.W.0., C.0.D., or Pro-Forma 
1 Please add postage and packing (//6 up to 10/-, 
2/- to £1, 2/6 up to €2, £5 and over p.p. free.) 
REPLACEMENTS 


134/136 LEWISHAM WAY . NEW CROSS S.E.14 


TiIDeway 3696-2330. Telegraphic: FLIBAK, London, S.E.14 


Tran sformers 


incorporating 


OF a 
C cores or 


conventional 


construction 


S7'L TRANSFORMERS 


based on sound design and are 
manufactured to the highest standards 
called for in the electronic and com. 
munication fields. Consult us for 


your next transformer requirements. 


NB MANU ACTURER AND TRADE ON. Y 


STEWART TRANSFORMERS Ltd. 
75, KILBURN LANE, LONDON, W.10 - LADbroke 2296/7 
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FOR VALVES CONDENSERS CHOKES 
{/ BEC 100 ria eh 20H, 950 ohma, 60 M/A. Clamp 
sare soars x =" «| TARE YOU BUILDING 
GUARANTEED TOC 95 MPD 2 10H, 200 ohms, £0 M/A. Clay 
r) 


DUBILIER 160 MPD wy 


tf 
=f 
AL TESTED =| oars fs wise Boa Cow 5” THIS POPULAR KIT? 
16 
if 
18 
Le 


) 500 MPD 25 v 10H, 300 ohms, 40 M/A. Midget : 
BEFORE TOO 250 MFD l2¥ Clamp construction, each 63 Resue tomnnn. & ‘ ee Stata) 
1 25 25 « P 4 
DESPATCH BEC 12 MPD $0 ¥. TRANSFORMERS FOR BATTERY | Divs, Dds. ste. 2 warsband 
) Bies 2/- TOC 50 MFD 12 CHARGERS superhet. In an attractive Lisard 
PW4/500 10 BEC 250—250 MFD 6 » Grey case, size Sin afin. * 
” o ‘ ? ) of « down to 
Gz32 12/6 DUBILIER 50—12 MFD 12 +» amp., each 136 4jin. Pull kit parte down 


+ VOLUME CONTROLS 230 v. Input tapped 6-19 v last nut and bolt 
mal h 


amp., ¢ac 8- 
HL ~—— 
HL1520 | Type with Single Pole Switch. ue | HEATER AUTO TRANSFORMERS £9 .9.0 


HL23DbD 50K ohms; 100K chins; } =< Designed to adapt common low- Or if you prefer you can build the 
i meg.; | meg.; 2 meg. Al 3 6 tension voltages 4 v., 6 ¥., 6.3 ¥. at battery version firet for €7/17/6 
} amps, centre tapped and toter- and add the maine componente 
DUAL VOLUME CONTROL changeable Kach 7/9 later. Post extra on Kit 4 
With Double Pole Switch 500K ohms 
and 600K ohms. Price 6/9 each TRANSFORMERS MT6 Pull cire wit din 
: gram, Shop 
TYANA SOLDERING IRON Small mains transformer suitable “ List " 
for TV converters, ete Primary aS lam, on 
Lightweight 40-watt iron, with 240 v., Secondary ov. 0 MIA Poona ‘win 
easily replaceable elements and bite and 6.0 v., 15 amp. Price 15/6 each, Potnt wing 
200/250 v., price 16/9 each postage 1/6 Diagram, 2/6 


TURNOVER ORYSTAL PICK-UP WESTINGHOUSE RECTIFIERS 
CARTRIDGES Type 14486. 18/Geach 

Acos Type HGPS7-e. Long-piaying HEATER TRANSFORMERS —A!l 290 
and standard with styli (ae used in ¥. Input 

latest radiograme). Price 18/6 each 5 amp., each 


PURETONE TAPE 
1,2001t. Reels, Plastic Spool, 17/6. 


each 
VIBRATOR UNIT 6.3 volt 1.5 amp., 


12 volt Vibrator Unit by Mallory 6.3 volt 3.6 amp ‘ Aerialite Rand Il Aerials, 5 element 
complete with vibrator, 17/6 each 12 volt .75 amp, each oe | An array with universal 
lin. 2in. masthead bracket, suitable 
PUBLICATIONS channels *, © and 10. Price 4]/- 
Be. 196 Bernard's Radio M ao oe EQUIVALENTS camvings 4/8 
More than 6,000 Vaives listed All Equivalents shown A Mie Coaxial outlet boxes 
on one line ® Army, Alr Force, Navy types ® Complete aa cach omen 7 = © 


CV to Commereia! Listing 

No. 134--¥.M. TUNER CONSTRUCTION by W. J. May Acrialite Coaxial plugs and sockets at 
Rasy to Build, Point to Point Wiring ® Super High Fidelity 1 each part 

Keeponse -4 42 Pages ® All Componente for this Cireult aval 

able ex sto 2/6 each Transmitter TIIO4N 26/- mach 
No, 138 How TO MAKE AERIALS FOR TV (Band 1 and 3) and 

V.BLP. (Band 2) Transmitter TILO4H B7/- each 

—_ for ali Channels. Ten different designs for local and fringe r m v1186 , 

are 2/6 each ranemitter 5 in rough 
No. 135 ALL DRY BATTERY PORTABLE CONSTRUCTION condition, 16/- each 

® Simple and cheap to build ® Point to point wiring ® Dual P ‘ , 

Fenite aerial for high sensitivity 2/6 each ange On a oe 
it cece avr eS we, otal 

lo, 121 GUIDE k No.2 eters 0-100 mi » on , 

(Characteristics and Base Connections) 5i- each " eww ie FAO ERAS 
Be, _1038--RADIOPOLDER “ A" 

he Master Colour Code Index for Radio and Televisior 1/6 each Meters 6-5 amp 

No. 114—-TADIOFOLDER “E" Geach 

An inexpensive Tape Recorder 2/6 each 


6 
r Please include 44. postage per coy ORT ISOLATION TRANSFORMERS 
4 
7 
Hy 
6 


200 v. Input tapped 6-12 v. | 
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R.F. pane! mounting 


oS. 


R54 (EBS 


% DVINNMAIOB@2®., 


' @2 > 2a. @ 2222228220 


R55 (EB 


NROA 2 v.; NROR4y, NRO 6 


ALPHA 3 VALVE TARE. KIT | oie it cori welt 


with own transformer 


~~ 
- 


R56 (BP 


extoe 


2 


B57 (BKas £5.10.0 
&i- ; : NRI4 Input 290/960 v., output 
R65 (aP61) *% Easy to Build. 24)-4)41-5 volte at 2 amps 
*% Valves 637, 6K7, 6VéGT plus 17/6 each 
metal rectifier. 
ad NRI2 Input 2207200 © Mult 
V R66 (P61) *% Walnut cabinet. output 0-2-4-6.3-7.3-10-13 volte 26% 


VRO1 (BFS) Full instructions, point to point wiring diagram and 60% BOOT, 21/- each 
z « Circuit diagram, and full shopping list 1/-. All com- N R16 Input 220/240 ¥. Output 6.5 9 
VROl Syivania ponents may be purchased separately with 25%, and 50%, BOOKT. Price 
“ 17/6 each 


oe Soon MAINS TRANSFORMERS 

VR105/30 ig Indicator Unit Type 6 with Tube 

VERII6 leas valves, Man’ useful Components 1 away bd +f 

17/6. Carriage paid Antiterence| Primary 200-220-240 ¥. Kec ouleten = v4 v. FO m/e 0/63 ¥. damp. 0-49 

aerial Type CD4 indoor with full) 2emp. Both tapped at4v. Each 16/6 

instructions, ete 13/6 cach. | 

Carriage paid Primary: 200-220-240 ¥. Secondaries: 3604-060 ¥. #0 mje O/6.5 + 4amp 0-6 
¥. 2amp. Both tapped at4v. Bach 19/6 

qT 


OUR WEW 1956/7 ILLUSTRATED Primary: 200-220-200 v. Becondary 90 ¥. 2ampe. Tape at 3 ¥ 
CATALOGUE 18 NOW AVAILABLE." (0 ¥. 10, IB ¥., 20, Me Kach 
Send 64.in stamps for copy Please add 2 - per transformer post and packing 


OUTPUT TRANSORMERS LOUD SPEAKERS 


Multi Ratio Type, each 66 All PM Types ‘ess Transtormers 
Midget for 384 Output, each 46 
46 
46 


COUM@Fe®oolo 
+) OS: Gr S Soe 


zoe 
aon 


QPOVIIIN PP Wn@w Ol ewmaeeVlaouVtoO®SP®@P use 


3/- 
VRGSA (SP41) 


Zoek eeRooCoCSS 
. zs 2e~44 2 ~- 
SSea55 
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VR150/30 
VP2s 
Vva70 
VTS2 (EL* 


Sw@eten 
TS +Qr@re 


VTs5ol 
vus 
(MU ta/i4) 
vue (012) 


~ 


— ae 


Sin. Types by Blac. Lectrona, Celestian, etx 
Shin. Types by Goodmans, Rola, KR. & A 
fin. Types by Goodmans, Pleasey, R. & A 
| All Pull |10%¢ ty ypes by R. & A., Colestian, ote 
ae Water Speaker by Trovox, suitable for Car 
Packing and Postage—-@4. pw 12 volt 1 amp Rots ete 
SAME DAY SERVICE. 12 volt 2 amp 1 dine. wey Light weight 


12 volt 4 amp.. each Elliptical Speakers, Goodmans 4ir 


Standard, 6,000 ohme, each 
Standard, 10,000 ohme., each 


) @22S2SQ @ec. 


ee 
IES 


Terms: Cash with order or C.O.D. 


R—aoow—F Room -- 
Postage and Packing charges extra, as 
} 5/6 VINCES CHAMBERS her to 


RADIO SUPPLY CO VICTORIA SQUARE sos geome stated. Minimum C.0.D fee 
single valves postage 6d. 


» . wy’ =e LEEDS L. MAIL ORDER ONLY 
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Type P 50 Plug 
Cylindrical bakelite case 
Nickel plated metal part: 
Ideal for amplifiers and 
other applications where 

oncentric cable is used 


fo) 
reliability 


Igranic Plugs and Jacks have always 
had a justifiable reputation for 
dependability. For radio, television, 
office appliances and the hundred and 
one industrial plug-in applications 
demand has hitherto outstripped supply 
NOW, with increased production 
facilities, Igranic Plugs and Jacks are 
available again for manufacturers to 
whom only the best is good enough. 


Midget Jack. P 73 
Moulded bakelite. Suitable 
for switching-in high fre- 
quency circuits. Capacity 
between springs eliminated 
Silver contacts, one hole 
fixing, perfect contact. 


rype P 40 Plug 
Moulded bakelite. 
plated metal parts 
ally 
speakers, headphones 
similar application 


OCTOBER, 


Nickel 
Especi- 
suitable for extension 
and 


IGRANIC ELECTRIC COMPANY LIMITED wean orrice & worxs seororn 


London and Export Office VICTORIA STATION HOUSE (9! ViC 


Branch Offices BIRMINGHAM BRISTOL 


TORIA STREET 
CARDIFF EASTANGLIA GLASGOW LEEDS MANCHESTER NEWCASTLE SHEFFIELD 


LONDON Swi 


A METAL INOUSTARIES M GROUP COMPANY 


THE MODEL CRS50 
BRIDGE measures from 
1OpFd to 100mFd and from 
| ohm to 10 megohms in 
fourteen ranges, having a 
total scale length of over 
120 inches. Indication of 
balance is given by a magi« 
eye fed from a high gain 
amplifier valve. A leakage 
test is incorporated for 
condensers The 
standards are Constantan 
| resistors Specially 
designed for bench use 
with case and panel of 
steel finished black crackle 
Complete with all vaives 
and instructions ready for 
immediate operation from 
200/250 volt A.C. mains 
Fully guaranteed and priced 
at only €7/18/- plus 4/6 
carriage and packing. Hire 
Purchase £4/6/3 deposit 
and five monthly payments 
of 17/3. 


internal 


$G50 SIGNAL GENERATOR covers 100 kc/s to 80 me/s in six 
continuous ranges on fundamentals (NOT harmonics) either modu- 
lated 400 cps or CW. Uses EFP9!, 6C4 and RMI with double wound 
mains transformer The scale is directly calibrated on all ranges with 
acale length over 60 inches. In de luxe olive green metal case with 
carrying handle and engraved matching scale of Perspex. The cost today 
is only €8/10/- plus 6/- carriage and packing 
deposit and 5 monthly payments of 18 


VVSO VALVE VOLTMETER measures up to 250 volts AC. RF 
or A.F. with input impedance of || Megohms. For mains operation 
Price €7/19/6 plus 4/6 carr./packing or €4/6/3 deposit and five monthly 
payments of 17/3. 

Further details sent by return 
envelope 


on receipt of stamped and self addressed 
Trade enquiries welcomed—supplied direct 


NOTE NEW ADDRESS — Now at:— 


GRAYSHAW INSTRUMENTS 


126 SANDGATE HIGH STREET, FOLKESTONE, KENT 


Hire Purchase €4/13,- 


GRAMS IGRANIC LONDON 


1G/$2/P2842 


PRE-SET CONTROL LOCK 


Designed to lock the spindles of pre-set 
potentiometers or trimmers without rota- 
tional or lateral displacement 


of shaft. 
Will 


TYPE P 


Very 
appearance 


panel mounting. 


accept wide 


panel thicknesses. 


attractive 
for Send for 


Tey 


range of 


a) 


TYPE C 
——— \ 
Ww _——_-2) 


leaflet A.l1 N@7 


“KNOB LOCK’ 


The 


guard 


ideal 
panel mounted controls. 


method of locking 


Positive 


against vibration, etc. 
This development of our popular 
pre-set contro! lock is finished 
in black plastic and embodies 
contro! knob and instantaneous 
finger-tip locking knob 

Send for List No. As 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 
Reddicap Trading Estate, Sutton Coldfield. ‘prone sur 3038 a sees 


OCTOBER, 1956 


TRADE ENQUIRIES 


INVITED FOR ALL RADIO BARGAINS 


WIRELESS WORLD 


‘ake 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


NATIONAL H.R.0O. 
RECEIVERS 

Few only available in good cendition. 
Complete with 5 coils, ranges con 
tinuous from .9 me/s-30 mc/s, and A.C 
mains power pack 

Features include built-in ‘'S*’ meter, 
variable selectivity, crystal filter. Each 
receiver fully tested before despatch. 
Price £26 each 


PARMEKO L.T. TRANSFORMER. in 
put 110/200/220/240 voits. Output 6.3 voles 
Jampsand I2 volts |.S5amps. Brand new 9/6 
each 


ROTARY CONVERTORS. Input 24 
volts D.C. Output 50 volts A.C. 35 watts. 
Supplied unused, 29/6 each 


FIELD TELEPHONES 
Type Don Mk. 5. Buzzer calling. These 
are ideal for inter-office or house com 
munication, etc. Supplied complete 
with handset, buzzer bell, etc., and two 
15 v. cells ready to operate Price 
39 6 each 


HEAVY DUTY RHEOSTATS. Slider 
type. |. 14 ohms 1-4 amps, 7/6 each. 2 | 
ohm 12 amps, 6/6 each. | ohm 12 amps less 
slider, 4/6 each. Rotary type. 8 ohms 2.5 
amps, 7/6. 90 ohms 0.74 amp, 7/6. 200 ohms 
0.35 amp, 5/6. 300 ohms 30 watts, 10/6. 2,400 
ohms 25 watts, 7/6 


BATTERY CHARGING 
EQUIPMENT 
Transformers. All with 200/250 volts 
input. Type |. Output 9 or 15 volts 
| amp, 9/9. 2. Output 3.5, 9 or 15 volts 
2Zamps, 14/3. 3, Output 3.5, 9 or 15 volts 

4 amps, 16/6 

Selenium rectifiers, full wave and bvidged 
Type |. 2, 6 or 12 voles | amp, 7/6. 2.2, 
6 or 12 volts 2 amps, 11/3. 3. 2, 6 or 12 
volts 4 amps, 14/3 


COPPER AERIAL WIRE. 
reels of bare copper wire approx 
Only 3/6 reel. 


MARCONI! CRYSTAL 
CALIBRATORS 

Frequency coverage 170/240 mc/s. Direct 
ly calibrated, accuracy .001%,. Operation 
200/250 voles A.C. Supplied brand new 
and boxed in original transit case, com- 
plete with 5 mc/s crystal and spare set 
of 5 valves, £5/9/6 each 


Brand new 


300ft 


BUZZERS. Brand new and boxed. Operate 
from 3/6 volts D.C., 2/6 each 


HEAVY L.T. 
TRANSFORMERS 
Input 200/250 voles. Output 3, 
6, 9, 12, 24 or 36 voits 5 amps, 35/- each 
Type 2. Input 230 voles. Output 5, 10, 
15, 20, 25 or 30 voles 5 amps, 29/6 each 
Type 3 Input 230 voles. Output 7, 14, 
2! or 28 voles 12 amps, 42/6 each 
Type 4. Input 230 volts. Output 17.5 
35 amps. 72/6 each 


Type | 


volts 


YAXLEY METER SWITCHES. Single 
pole !2 position, 8 banks. Brand new, 7/6 


each 
HEADPHONE ADAPTORS. High to 


impedance matching American type 
jack plug, 1/3 each 


low 


with 


SMOOTHING CHOKES 
G.B. 20 henrys 175 ma 10 
Parmeko 8 henrys 250 ma 
Parmeko 9 henrys 100 ma 
Parmeko C core 4h. 22.5 ma 
Parmeko swinging choke 3.6-4.2 
henrys 250 ma. 20 |, ae Oe. 

Collins 8 henrys 100 m 

ALL NEW AND UNUSED 


oo foo o 


R.C.A. A.R.86 L.F. RECEIVERS 

The King of all communication receivers and a must 
for the serious operator. Offered in first-class con 
dition, realigned and thoroughly tested. Continuous 
frequency coverage from 75 kc/s—550 kc/s and 1.5 mc/s- 
30 mc/s. Built-in A.C. mains power pack, phone or 
speaker output, variable selectivity, B.F.O., etc 
Price £45 each 


AMERICAN ROTARY TRANSFORMERS 
Type |. Input 12 volts O.C, Output 250 volts 80 ma 
D.C. Price 22/6 each 
Type 2. Input 6 volts D.C. Output 250 volts 80 ma. D.C. 
rice 22/6 each 
Both types supplied brand new 


AMERICAN PANORAMIC ADAPTORS 
Brand new and boxed in original transit cases. For 
visual indication of signals within a bandwidth of 
200 kc/s. For use with receivers having an |.F. of 
455-475 kcjs. Operates from 110/230 volts A.C. 50/ 
60 cycles. Price £30 each 


SPECIAL OFFER OF GRAM MOTORS. Garrard 
200/250 volts A.C. gram motors complete with turntables 
Speed adjustable by a governor from 0-45 rpm, Can be 
used for latest type records, 16, 33 or 45 rpm. A real 
snip at only 22/6 each 


DEAF AID UNITS 
Made by a famous manufacturer, Complete, tess only 
outside Bakelice case. Features include battery space 
on chassis, tone and volume controls, output trans- 
former matched to 30 ohms, extra sensitive crystal 
microphone, uses three sub-miniature valves nly 
19/6 each. Earpieces to match, 3/6 each. Leads I -. 
Alternative type available as above but uses external 
batteries, price 17/6 
Deaf aid spares. CK505 valves, 2/6 
switch, t/-. 


| meg. pots w/ 


AMERICAN BEACON 


TRANSMITTERS 
RECEIVERS RT 37/P PN-2. 


Brand new and boxed, complete with instruction book 
Equipment comprises transmictter/receiver with 9 valves 
(5 3A5, 3155, | IRS). Wich buile-in 2 voles vibrator power 
pack, spare vibrator, headset, connector leads and 
collapsible l0ft. aerial. Frequency coverage 214/238 mc/s 
Price 72/6 each 


COSSOR DOUBLE BEAM OSCILLOSCOPES 
Type 339a. These laboratory instruments are offered 
in perfect operational condition, fully tested. Opera 
tion 110/200/250 volt A.C. Input frequency range 10 
cps.-2 mc/s. 10 time base positions, 6 cps.~250,000 cps 
Price only €21 each 


BENDIX COMMAND RECEIVERS 
rand new and boxed 
Supplied complete with all valves. 3 12SK7, 1 12SR7, 
| 12K8 and | 12A6 
Type BCXXX. Top band. 1|.5-3 me/s 7 «0 
With circuits 


BENDIX COMMAND TRANSMITTERS 
Complete with all valves and crystal 

Type a. Frequency coverage 2.1-3 me/s, 

29/6 each. 

Type b. Frequency coverage 4-5.3 mc/s, 

22/6 each. Ditto brand new and boxed, 29/6 


50 MICROAMP METERS. A grand offer of brand new 
test sets containing a 2}in. flush mounting 50 microamps 
meter, housed in grey instrument case with chromium 
handle. Price $9/6 each 


MODULATOR TYPE 67 


A wonderful bargain offer of these fine instrumant*® 
which contain firstly A COMPLETE A.C. MAINS 
POWER PACK, input 230 volts 50 cycles. Output 
350 volts 120 m/a. and 6.3 volts 5 amps. Choke and 
condenser smoothed and uses 5Z4 rectifier. (Trans- 
former actually 200 m/a.). Also included in the unit 
are |! other valves, 5 SP6i, | VRII6, 2 EB34 and 3 
EASO any many other useful components, pots, 
resistors, etc. Size of case 18 x 9 x Jin., which is 
finished in grey. Supplied in perfect condition 


on.y 49/6 cacn 


METER BARGAINS 

50 microamps ape. ts fF. r: M.C 
50 m/amps 2in 
150 m/amps 2in. F.M tr Cc 
200 m/amps 2jin. F.M.M.C 
lamp RF. 2sin. F.M.T.C 
| amp R.F. Qin. Pj. T.C 
4 amps R.F. 2in. F.M.T.C 
300 volts D.C. 2in. F.M.M.C 
300 volts A.C, 2gin. F.M.M.) 
500/0/S0U microamps 24in. F.M.M.C 
50/0/50 amps 2in. F.M.M.C 
2 kb. electrostatic 2pin. Pj 

All brand new and boxed 


PARMEKO TRANSFORMER. Input 230 
voles 50 cycles. Output 195 voles 85 ma 
tapped 130 volts. 6.3 volts 5 amps and 63 
volts .3 amps. Brand new, only 14/6 each 


RADAR TRANSMITTER APQ-9 
Supplied brand new Complete with 
93la photo multiplier cell and resistance 
network, Other valves used are 2 6AC7, 
1 6AG7, 2 807 and 2 8012. Orher features 
are: Lecher lines, cooled by blower motor 
and mechanical counter in anode and 
grid circuits. Price only 79/6 each 


ROTARY CONVERTORS. Input 24 
volts D.C. Output 230 volts 50 cycles A.C 
100 watts. Supplied brand new, only 92/6 


OT is eran "tas on 
Six ranges: 0-7.5, 60, 150 and 
300 volts D.C ie ‘mirror scale cali 
brated 0-150 volts with knife-edge 
pointer. Each instrument calibrated to 
an accuracy of 0.3".,. Supplied in perfect 
condition in polished wood case, size 
7i x 7h x 4in, Price €4/19/6 each 


MODULATION TRANSFORMERS. Co! 
lins type. Push-pull 807-807. 20 wacts audio, 
Brand new 12/6 Bendix type for TA 12, 15/- 
AR.88 SWITCH ASSEMBLIES 
Brand new and boxed ceramic wave 
e@ switches, 17/6 each. Grand new 
drive assemblies, 10/6 each 


w 
covweocwones 


seks 
ecocooceocow~woe~eoo 


TRANSFORMERS. § input 195-250 voles 
50 cycles, output 230 volts, 50 cycles, 150 watts 
Brand new €7/10)- each 


SUB-STANDARD MILLIAMETERS 
Basic movement | ma. Seven ranges 
0-1, 5, 20, 50, 100, 200 and 500 ma. bin 
mirror scale calibrated 0-100 ma. Cali 
brated to an accuracy of 0.6 Supplied 
brand new in polished wood case com 
plete with leather carrying case, €12/10/- 


MINIATURE H.T. TRANSFORMER 
Input 220/240 volts. Output 200 voles 25 ma 
and 6.3 voles | amp. 10/6 each. Miniature 
rectifier to match, 7/6 


POWER UNIT TYPE 285 

230 volts 50 <.p.s., mains input. Outputs 
E.H.T 2 kv. § m/a. H.T. 350 voles 200 m/a 
L.T. 6.3 voles 17 amps E.H.T. and HT 
supplies fully smoothed, double choke and 
paper condensers, etc and complete 
with rectifier valves 5U4G, VUI20 and 
an EFSO A genuine bargain at only 
59/6 each 


ran 
two 


° new t 
screened leads fitted with standard 


P.O. jack plugs, 3/- each 
CRYSTAL MICROPHONE 
INSERTS 


ideal for tape recorders, amplifiers, etc., 
extrasensitive. Suppliedin good condition 
and tested, only 4/6 each. Size only 
jin. square 


HOURS OF CONNaES 9 

6 p.m. Thursda Open all da 

Saturday. PLE st RINT NAME AN 

ADDRESS CLEARLY, ALSO INCLUDE 

POSTAGE OR CARRIAGE ON ALL 
! ° 


am 
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Comprehensive and up to date— 
operating characteristics of over 
2,800 valves and C.R. tubes.... 


VALVE DATA 5th. Ed. 


Compiled by “Wireless World” 


Gives in tabular form the characteristics of approximately 2,500 types of 
British and American valves and of 37 transistors for radio, telecommunications 
and electronic circuits, together with particulars of over 300 cathode ray tubes 


The main tables give the electrical characteristics of each valve, and include 
a key to the valve base connections of which there are 19 pages of diagrams. 
The main tables further classify the valves into current, replacement or obsolete 
types as recommended by the makers. 


rhis edition has been completely revised and enlarged so as to include all 
the latest types, and the comprehensive list of valve equivalents, first introduced 
in the previous edition, has been revised and expanded. A new feature is the 
improved method of presenting the valve-base connections, which should prove 
of considerable assistance to those using the tables. 


4s.6d. net. By post 5s. 


S 


8 


Essential for every radio designer, experimenter 
; and service engineer... Sth Edition NOW READY 


ists over Glide 0 Broadcasting 
160 Stations, 1956-57 


of the world’s 


’ Compiled by “Wireless World” 
broadcasting and 


All European long and medium-wave broadcasting stations and over 1,900 

es . short-wave transmitters in 125 countries are listed both geographically and in 

television stations order of frequency and wavelength in this revised edition. The information, 

checked against measurements made at the BBC receiving station at Tatsfield, 

has been corrected to mid-July. Frequencies of over 500 v.h.f. broadcasting 

stations in Europe and operating details of European television stations are 
also included. 


from booksellers and 7Rin. x 4}in. 80 pp 2s. 6d. net (By post 2s. 10d 


radio dealers 


Published for ** Wireless World’’ by 


\liffe and Sons Limited Dorset House Stamford Street London S.E.! 


OcToper, 1956 
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BC455 (6-9 Me/s. )» aidans 
BRAND NEW IN M 
IN MAKER'S CARTONS, 75/-. 


AMERICAN “COMMAND” RECEIVERS 


Huge purchase from the Air Ministry. These famous compact receivers which can be used for a variety of 
purposes are offered at ridiculously low prices while stocks last. Complete with 6 valves, | each of 
12K8, 12SR7, 12A6, and ae A in aluminium case size Hin. x 54in. x Sin. Circuits supplied” Choice’ of Models, 
454 (3-6 Mc/s. ), 27/6; BC453 (190-5 
AKER’S CARTONS, 


ke/s, the renowned * Q Fiver ° 
69/6. Trawler Band Model (1.5-3.0 Mc/s), 65/-. OR BRA 


enh . 
Medium wave coil unit for BC454 and BC455 with instructions (a3. 


# OR 


NEW 


BC.410 MODULATION TRANS- 
FORMERS. Brand new spares for this 
famous American Transmitter. in 
Maker's Original Cases. ONLY £5 each. 


CONSTANT VOLTAGE TRANS- 
FORMERS. Manufactured SOLA 
of CHICAGO, U.S.A. Primary 125 v. 
or 190-250 v. Secondary 115 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycies operation. Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
in series. Fully guaranteed. ONLY 
£21 each or £40 per pair. 


RF UNITS TYPE 26. For use with 
che R.1355 or any receiver with a 6.3 v. 
supply. Thisis che variable oenies te unic 
which uses 2 valves EF54 and | of ECS52. 

Covers 65-50 Mc/s. (5-6 metres). — 
plete with valves, and BRAND NEW 
IN MAKER’S CARTONS, ONLY 29/6 


each 


MARCONI BAND Ili CRYSTAL 
CALIBRATORS. Frequency range 
170-240 Mc/s. incorporates 5 Mc/s 
crystal for better than .001 per cent 
accuracy. Directly calibrated dial, 
internal A.C. mains pack. Complete 
with spare set of valves and instruction 
manual in maker’s transit cases. 
BRAND NEW. ONLY 65/19/6, 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed, 
Upright ——— fully shrouded. 


% 4 &, 
v. 6 a. 
» 3 a. 
v. 6 a., 


v 3a, 
Sv 22., 21/-. 


TRANSFORMERS, FILAMENT. 
6.3 v.224., 7/6, 6.3 v.34. 10/6. 


TRANSFORMERS, EHT Upright 
mounting. 

EHT for VCR97 Tube 2,500 v. 5 mA. 
2 v.02 v. Lia, 2v.02v.22., 42/6. 
EHT 5,500 v. 5 mA., 2 v. I a, 79/6. 
EHT 7,000 v. 5 mA., 2 v. f a, 89/6. 
EHT 7,000 v. 5 mA., 4 v. | a., 09/6. 


TRANSFORMERS, EX-W.D. AND 
ADMIRALTY. Built te more than 
50 per cent. safety factor with normal 
A.C. mains primaries. Brand new and 
unused. 

330-0-330 v. 100 mA. 4 v. 3 a., 15/-. 


L.T. HEAVY DUTY. Has 2 separate 
windings of 7 v -O-7 v. at 12 amps 
ONLY 42/6. 


L.T. HEAVY DUTY. Has 3 separate 
windings of 5 v.-0-5 v. at 5 amps., and 
by using combinations we various 
voltages at high current. ONLY 29/6. 


Cash with order please, 
PLEASE ADD POSTAGE 


CORPORATION 


U.E.I. 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomb d Recei 
over to be supreme in its a 
18.5-7.5 Mc/s., 7.5-3.0 Mc/s, 


known the world 
Covers 5 wave ranges: 

j ape ms ke/s., 500- ke/s., 200- 
75 ke/s., and is easily and sim lapted for normal mains use, 
full details being supplied. A: “Ti0/19/6. 

These are yf sence enn an in perfect working order, 


fully tested befo 
PACK OUTPUT STAGE, in black 


. MAINS rower 
metal case, enabling the receiver to be operated immediately, 
oy juste pluggin in, without any modification. Can be supplied 
as follows: H built-in 64in. P.M. speaker, €5/5/-, LESS 


speaker, zalley.. 
DEDUCT 10/- 4 puacisans RECEIVER AND POWER 
Send S.A.E. for a leaflet, or 1/3 for | e booklet 


PACK TOG 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. 


CLASS D WAVEMETER 


Another purchase of this famous crystal-controlied wavemeter 
which has been repeatedly reviewed and recommended 
in the “ R.S.G.B.”’ Bulletin as being suitable for amateur trans- 
miccers. Covers |.9-8.0 Mc/s., and is complete with 100/1,000 
ke/s. crystal, 2 valves ECH35, two €é-vole vibrators and in- 
struction manual. Designed for 6 v. D.C. operation, but 
simple mod. data for A.C. supplied. BRAND NEW IN 
MAKER'S TRANSIT CASES. ONLY £5/19/6. Transformer 
for A.C. modification, 7/6. 


COLLINS TCS TRANSMITTERS 


Special offer of these famous American Transmitters. Fre- 
quency range |.5-12.0 Mc/s. in 3 bands. Guetere 7 valves, 2 of 
1625 in P.A. Stage, 1625 buffer and 1625 modulator stage, 3 of 
12A6 in oscillator stage. Radio telephone or radio telegraph. 
Provision for VFO or Crystal Control. 4 crystal positions. Has 
plate and aerial-current meters. in BRAND NEW CONDI- 
TION. ONLY at vee | receivers Type 46159 
available €8/16/-. HE PAIR £20. 


METERS 


SIZE AND TYPE 

2tin. Flush circular 

2in. Flush square 

2in. Flush square 

Jin. Flush square (scaled 0-100 


F.S.D. 
50 microamps D.C. 
500 microamps D.C. 
ima.0.C, . 
5 m.a. D.C, 


10 ma. D.C. 
150 m.a. D.C. 
200 m.a. D.C. 
500 m.a. thermo 


ma.) pecceseces 
Zin. Flush circular (blank scale) 
Jin. Flush square. 
2yin. Flush circular 
2in. Proj. circular 
2hin. Flush circular 
2in. Proj. circular 
2in. Proj. circular 
Car type moving iron 
15 volts A.C Zhin. Flush circular 
300 volts A.C. 
2 Kilovolts A.C.... 


300 volts D.C. 


n . . 
Flush circular 


Proj. circular 


2in. Flush square 


Radio Corner, 
London, W.C.1. 


159 RECEIVER UNIT. Contains | 
each vaive, types EFSO, EASO, SP6i, 
- 24 v. selector switch, ONLY 
/ 


R.C.A. Bin, P.M. SPEAKER, mounted 
in heavy black crackled metal cabinet 
with chromium rill, and padded feet. 
Size Iidin. w. x 10hin. h. x ~~ ~ 
ideal for use with receivers or 
extension. BRAND NEW IN MAKER'S 
CARTONS. ONLY 45/-. 


100 MICROAMPS METERS. jin 
circular flush mounting. Widely 
calibrated scale of 15 divisions marked 
“yards "’ which can be rewritten to 
suit —— These 

are almost unobtainable today and 
being BRAND NEW IN MAKER'S 
CARTONS are a snip at ONLY 42/6, 
“PYE” 45 MC/S I.F. STRIP. Ready 
made for London Vision Channel, this 
5-stage strip contains 6 valves E EFS5O and 
1 £A 50. BRAND NEW ONLY 59/6 
or less valves 39/6. 


MODEL-MAKER’S MOTOR. Rever- 
sible poles. Only 2in. long and tdi 
diameter, with sin. long spindle. iw 
operate on 4, 6, 12 of 24 v. D.C 
ONLY. 10/6. 


100-0-100 VOLTS METERS by San- 
gamo Weston. in, circular, basic 
movement being 500 microamps. 
A really ere & centre zero meter 
for hundreds BRAND NEW. 
IN MAKER'S CARTONS. ONLY 27/4. 


POCKET VOLTMETERS. Not ex- 
bay Read 0-15 v. and 0-300 v, A.C. 

.C, BRAND NEW AND UN- 
UseD. ONLY 18/6, 


WALKIE TALKIE TYPE 18. Covers 
6.0-9.0Mc/s. Transmitting and receiving 
unics in metal case, complete with valves. 
in excelient condition. ONLY 794, 


AVOMINOR CARRYING CASES. 
Size Sin. x Sin. x Jin. with long carry- 
ing strap. in high-quality leacher with 
press stud fixing flap. Made for UNI- 
VERSAL Avominer. BRAND NEW 
ONLY 7/6. 


CRYSTALS. Gritish 5 
500 ke/s. 15/-. Miniature 
465 kc/s. 10/- each. 


AMERICAN i4v DYNAMOTORS. 
Output 225 v. @ mA. ideal for car 
radio or running electric shaver trem 
car Y 4)-. 


CHOKES. 
200 mA., 7/6. 


1.-WAY SCREENED CABLE. in 
10ft. fongtne, ny Ay ich otuge or originally 
made for UN- 


USED. ONLY “iis per lead. 
TRIIM6 wRApssONy TER SECTION 


valves EL32, EFSO, 
BRAND 


4d i-pin 
ke/s and 


10H @© mA., 4/-; SH 


, and all components. 
NEW. Price ONLY 12/6. 


and print name and address clearly 
OR CARRIAGE COSTS ON ALL ITEMS 


138 Gray’s inn Road, 
Phone: TERMINUS 7937 


(Open until | p.m. Saturdays. We are 2 mins. {rom High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross) 
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MODERN ELECTRICS LTD. 
. L 9 Tel.: TEMple Bar 7587. 
164 Charing Cross Road, London, W.C.2. Covent Gdn. 1703. 
Cables : Modcharex, London. 
Export enquiries welcomed immediate delivery from stock Prompt attention to post orders. 
m 
TAPE RECORDERS GARRARD GRA UNITS TEST EQUIPMENT MICROPHONES 
RCI “i917 («7 
GRUNDIG TKS 46 gns. aces 4i7 18 @ AVO “oe (c _ “40 
GRUNDIG TK820 3D 98 gens. RCI21D e132 13 10 Model 8 423 10 0 Mic stven ti ‘above 4i 00 
SIMON 75 gns. a | + emetaamnen 1 : : Model 7 (latest) £19 10 O| Mic 33-1 210 0 
FERROGRAPH 2A/N 76 gns. TAB for Decca 219 3 Unienir or Mk. ie 4 . Mic 35-1 (Crystal) 4i 5 0 
ROGRAPH Wide Band $i LUSTRAPHONE 
FERROG CONNOISSEUR Wide Band Sig/Gen. 430 © 0 6 
2AN/H 86 gns Valve Characteristic M/C High imp as 
VORTEXION 2A oe an © Meter Mk. lil 475 © 0| LFVS9 Dynamic 818 6 
“ D.C. Minor as 5s 0 
VORTEXION 28 £99 SPEAKERS 10kV Multiplier for a . — 
BRENELL 3-SPEED 48 gns. we. STENTORIAN Model 8 aso iy saatalteaactng 21s 0 
HF. B16 a4 17 0 Carrying Cases for 
The following Recording Tapes TB16 4610 © Models 7,8 and 40 £3 © 0| FILM INDUSTRIES 
are available from stock HF.612 436 Ribbon ais 0 
50fr t ft F.9 
| ,750f |, 2008 600 ie +m i esas 4 6 6 s~nDVANCE MICROPHONE STANDS 
FERROGRAPH 37.5 or 1S ohms “aw? H.1, (Sig./Gen.) oe 00 Floor, 3 extensions 43 12 6 
43 E.2 (Sig./Gen.) 432 10 0 Table Stand ais 0 
FERROGRAPH 45 26/9 | GOODMANS PI 22 5 0 
LEAK PLIFIERS 
GRUNDIG BASF 40 25 Axiom 150 Mk. ll cio 1s 9 : Ha _ ove 
SCOTCH BOY 135 21 = 102 410 9 1p 
EMI 77 48 , 101 “18 6|oooe Point |, TL.12 ag 7 0 
EMI 86 35 21 Axiom 22 dn 8 § | Oscilloscope 1035 ...£120 © | Point 2, TL.25 a4 7 0 
AGFA 37/6 22/6 fot age 6 18 6 | Oxilloscope 1052.....4104 0 0 
WHARFEDAL MULLARD £18 18 0 
FERROVOICE 32/6 WIS CS £17 10 0 | TAYLOR E.A.R. 4 watt 49 9 0 
SOUNDMIRRAOR 30 ner .e S/Al rH ° : All new Taylor Test Gear in , TRIX 4 wate £16 10 0 
on in pes “ tox 405 ; 
Long Playing ey | Golden 10 CSB rarer oe ALL GARRARD, CON. 
sper 8CS/AL a7 611 n 
RECORD REPRODUCING meal | etl PICKUPS AND PLAYERS NOISSEUR, wrreys 
EQUIPMENT Bronze |0in a4 17 3 ACO’ DECCA COLLARC COLLARO H ok. D 
] Uv 4 = 4 c 
COLLARO TRANSCRIPTION Bronze Bin ' 4310 0 CONNOISSEUR. LEAK. FER SAPPHIRE and DIAMON 
Model 2010 PX £19 9 ©) WB. Crossover Unie £1108 0) oon, . GARRARD | >) LI for the above HEADS 
‘ weeter | > 2 ) 
RASS tT S| Kelly Ribbon Tweeter £12 12 @| PHILIPS NOW AVAILABLE. 


The COMPLETE 


TRANSFORMERS ; 


TELEVISION ‘COILS LARGE OR SMALL QUANTITIES : 
SERVICING TRADE ENQUIRIES WELCOMED : 
INSTRUMENT CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


AIRMEC LTD | | | ELECTRO-WINDS LTD. | 


Write now for 
full details to 


HIGH WYCOMBE : CONTRACTORS TO GF O.5., L.E.B., ETC : 
BUCKINGHAMSHIRE : 123-5-7 PARCHMORE ROAD, sanaueah HEATH, SURREY : 
> LIVINGSTONE 226! EST. 1933 3 


1.T.A. Converters: Lond« Lichfield, Manchester very efficient Band 
iit Converter for . T v. sets (including TRF) Mbokn «A. one hour 
to t ld Guaranteed no breakthrough of Band |. Will convert any Band 
itt Channel to any Band | Channel A.C. or A.C./D.C size 44 x 24 x Jin 
Circuit Wiring Diagrams and Full constructional information 
Complete Kit 65/-. Completely Wired 80/- 
¢ 
BAND | FILTER—rejects 6.8.C. from 
| T.A, aerial and improves picture Suitable for 
ie icted j vinut 
end 74d in stamps for circuit . makes. Fitted in 2 minutes 
practical drawings, of F.M. Tuner Price 10/- inc. instructions 
Band Il! Converter, various T.R.F 
and Superhet circuits, Miniature circuics, Switching circuit sill 
Price Lists, ete ( ynents and information supplied 
concerning Matw ™) FERRITE ROD AERIAL cf Mw 
WIRELESS ‘WoRLD, PRACTICAL WIRELESS, (TYPE - — mM (TYPE 
RADIO CONSTRUCTOR REA) ~ 7 AP 


iw WILL IMPROVE SELECTIVITY 5 89 
418 BRIGHTON ROAD, SOUTH CROYDON, a ve Mets ot Batery Bete 
SURREY Telephone: CROydon 5148/9 
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Best Buy at Britain's 


DSTIOO RECEIVERS. Double superhet. 
1.6 Mc/s and 110 Ke/s \.F.’s. A giant in size 
and performance! Covers 50 Ke/s to 30 Mc/s, 
7 range curret, “S* and HT meters. 
Controls: IF Regeneration, RF and AF Gain, 
Tone, Noise Limiter, BFO, Variable Selec- 
tivity, ete. Offered less valves, superficially 
in good condition. Circuit available 
CALLERS ONLY. £12/10/-. 


1.F. STRIP TYPE 373. 9.72 Mc/s. 2 EF92 
and | EF9I |.F. Amps., EB9! Det/A.G.C., 
EF9!| A.G.C. Amp. and EF9I Limiter. Size 
10din. x 2tin. x Bin. high. Price, less valves, 
7/6 Circuit supplied 

LORAN INDICATOR UNIT 
CHASSIS. Complete with 5CPI C.R.T 
and screen, but less valves and crystal 
New condition, price 29/6. 


PANORAMIC ADAPTORS. Visual dis- 

play of signals on Jin. C.R. Tube 3BPI. 

Band width 200 Kc/s. Suitable for receivers 

with IF’s of 450-475 Ke/s, e.g., CRIOO and 

CRI50 Operates from 115-230 v. A.C 

mains. BRAND NEW as shipped ex-U.S.A 
3». 


With instruction manual, £ 


HALLICRAFTERS $27 RECEIVERS. 
Covers 27.8 to 143 Mc/s in 3 ranges. 
A.M. AND F.M. R.F. stage, 3 I.F. stages, 
B.F.O., etc For 110 and 230v. A.C mains 
Reconditioned, as new, £40. 


RIISS RECEIVERS. Thoroughly checked and 
tested. From €5/19/6 according to condition 
S.A.E. for details or 1/3 for booklet 

A.C. MAINS POWER PACK AND 
OUTPUT STAGE. These enable the RI155 
to be used on A.C mains WITHOUT ANY 
MODIFICATION Three types available, 
£4/10/-, £5/5/-, or de Luxe model with Bin. 
speaker, €£6/10/-. ALL power packs guaran- 
teed SIX MONTHS. 


COMMUNICATIONS RECEIVER 
CRIOO. Covers 60 Kc/s to 30 Mc/s in 6 
ranges. 2 RF’s and 3 IF’s, variable selectivity, 
B.F Osc., etc. Operates from 210-250 v 
A.C. mains. Size I6in. x I2gin. x I6hin 
deep, wt. 82ib. S.A.E. for illustrated details, 
Price £21, plus £2 carr. and pkg. (£1 refund 
when pkg. case returned) 


MODULATION TRANSFORMERS. 
Bendix type, for TA-12, push-pull 807’s to 
plate and screen modulate two 8607's in 
parallel, 15/~. Collins type, 20 watts, 807 to 
807, 12/6. 


CHOKES. Collins, 
8 Hen., 100 m/amp., 8/6; STC, potted, 
swinging approx. 5 Hen., 300 m/amp., 12/6; 
Universal meg. type, 300 ohms, 30 Hen., 
150 m/amp., 10/6; Parmeko, fully shrouded, 
swinging, 3.64.2 Hen. at 250 m/amp, 
0 Hen. at no D.C., 10/6; Parmeko, fully 
shrouded, 8 Hen 250 mi/amp., 10/6; 
Bryce open type, 1.5 Hen., 200 m/amp 
3 Hen., 100 m/amp., or 10 Hen., 200 m/amp. 
(meg. feet slightly damaged) 8/6 each; 
Upright metg., 6 Hen., 70 m/amp., 6/9. 


SOUND-POWERED HANDSETS. Simi- 
lar co telephone handset. Balanced armature 
microphone and earpiece. No batteries 
required, 10/6 each. Breast mike and head- 
phones, as above, 12/6 set. 

FIELD TELEPHONES. Army type D, 
Mk. 5. Buzzer calling. Ideal for building 
sites, farms, workshops, etc. Complete with 
handset and batteries. Tested, 39/6 each 


R2/ARR3 FM RECEIVERS. 60-72 Mc/s 
Uses 6 12SG7, 3 12SH7, | 12SQ7, | 12H6, 
| 12A6, and | 1629 Magic Eye. Controls 
volume, tuning, AFC offen. 300 or 5,000 
ohms output. In black crackled case I4}in.x 
Bilin. x Phin. deep. Ext. power supply read. 
Readily alcered for Band 2. 4é4/19/6 


MARCONI SIGNAL GENERATORS. 
Brand new, in original transit case, com- 
plete with spares, instruction manual and 
calibration charts. Type TF390G, 4-32 and 
50-100 Mc/s. £25. 

CRYSTALS. 200 Kc/s American GEC, 10/- 
each 100 Kc/s R.C.A. bars, 19/6 each 
SFT. P.O. TYPE I9in. RACKS. 
channel, heavy angle base, 59/6. 

R.C.A. SPEAKERS Bin. P.M. unit in hand- 
some black crackled cabinet. For ARS8’s, 
CRI00’s, etc. BRAND NEW, 45/-. 


potted, 160 ohms, 


“U” 


MODEL Mi-11220. 
Output 12 watts at 5-7 
mains 
Brand new and boxed 
supplied. Set of new boxed valves, 59 
APG? TRANSMITTER. 
multiplier 
6AC7, 
Line tuning with rev 
band experiments 


R.C.A. AMPLIFIERS 


Employs 2 616, 4 6)7, 
5-15-600 ohms. For 190/250 v. A.C 
17in. x tlin. x 9in., we 38ib 
less valves, €9/19/6. Circuic 


Contains 931A 
(complete with resistor network, 
| 6AG7, 2 807, and 2 blower cooled 8012. Lecher 
counter. Just the job for centimertric 
Brand new, 79/6. 


and | 504, 


in grey crackled case, 
Price, 


electron 
etc.), 2 


RT37/PPN2 BEACON TRANSMITTER-RECEIVER 
214-234 Mc/s. Size I3in. x 10in. x Sin. Contains 5 3A5 
3 1S5, | IRS, and 2 2V. synchronous vibrators. Operates 
from 2 v. accumulator via 2 built-in vibrapacks. Complete 
with telescopic mast antenna system (94ft.), lightweight 
headphones, Technician Manual, super quality carrying 
haversack, cords, co-ax. cables, plugs, etc. Total wt. 28ib 
BRAND NEW, boxed, American equipment, 72/6. 


COMMAND RECEIVERS 

| 12K8, | 12SR7, and | 

goes condition, 
SET. 


Complete with 6 valves: 3 12SK7, 
12A6. Size Sin. x Shin. x li hin. deep. In very 
Less dynamotor. FREE CIRCUIT WITH EAC A 
BC455, 6-9 Mc/s, 25/-. BC453, 190-550 Kc/s, 59/6, 
BC454, 3-6 Mc/s, 27/6. BCXXX, 15-3 Mc/s. 65/-. 
NEW, BOXED, B8C453 69/6. BCXXX, 75/-. 

COMMAND TRANSMITTERS. Complete with 2 
1625 (12 v. 07), | 1626, | 1629 and Cryseal 

New, 29/6. 


control), for 


BC457, 4-5.3 Mc/s (Xtal 4600 Ke/s), 22/6. 
BCZZZ 2.1-3 Mc/s (Xtal 2500 Ke/s), Unboxed, 29/6. 


Consists of 2 valve o:ciliators (ARPI2’s) (one with pitch 
| or 2 operators. Has provision for creating 
*‘atmospherics.”’ In polished oak case I24in. x 10in. x Bin, 
wt. I6lb. Complete with valves, leads, 2 keys, 7-way terminal 


board, circuit and instructions, but less batteries and phones. 
ideal for Cadets, 


Scouts, etc. SNIP, 19/6. 


METER BARGAINS 


Flush cire., scaled 0-100 

Plush cire., scaled 6-1,500 

500 Microamp. Flush square, Weston 

110-0600 Micro- Flush lag, ecaled 100-0-100 
amp v » 

1 Milllaznp. Flash equare, Fe/N Fe 16 

1 Milliamp Desk Mounted type 

10 Milliamp. Flush circular bhonkk scale 

Plush circular 

Flueh equare 

Plush circular 

Projecting circular 

Plush equare 

Projecting cireular 

Pro}. cire., ear type 

Plush eircular 

Viuah circular 

Plush equare 


RANGE 
i) Mieroamp. 
100 Microamp. 


100 Milliamp. 
150 Milliamp. 
200 Millianp 
1 Amp. 

4 Amp 

® Amp. 
0-0-30 Amp 
15 Volts 

900 Volts 

300 Volta 


METER RECTIFIERS. Salford instruments, | mA, 8/6; 
5 mA, 6/9; S.T.C., 2 mA., as used in E.M.!, Output Meter, 
5/6. All are full wave bridge and brand new 


. ain. long x I fin. diam 
Ain. diam. spindle, wt. Soz. Will work from 6v dry battery 
and are reversible. Has bal! bearings. 6/6. 


ALLERS PLEASE ADD POSTAGE O 
ORNER mT 


VOCR97's from 
Indicator chassie 
16 mPd. paper 
* mPd. paper, 
* mPd. 500 v 
Kiec 
EP5S0'«, from 
EASO's, NEW 
EB34's, NEW 
12H6's, NEW 
K1156's, Gashed 
Unmarked 5.M 
Conds du 
aoe) ee 


11 UPPER 
LONDON, W.C.2. 


INDICATING UNIT 277. Case size 
Siin. x Jin. x I2in. deep Contains tin. 
CR. tube type VCR522 (same as that used in 
G.E.C. ** Miniscope *’), 4 VR91, 2 VR92, and a 
host of useful modern components. Fitted 
with “Focus” and “ Brightness’ contrets, 
etc. Should convert to weet are 
oscilloscope. All tubes tested 
ARI? MAING TRANSFORMERS. 
shrouded, drop-through, Jin 
Primary 110/125/150/21 40 
Secs., 325-0-325 v. 100 m/amp., 6.3 v., 
amp., and 5 v. 2 amp. BRAND NEW ex- 
USA, 29/6. 
REPLACEMENT MAINS TRANS., for 
RCA. Amplifiers, Pri. 105/115/125 v., 80-60 
c/s., Secs., 50-0-350-380 v., 170 m/amp. 

v., J amp., C.T. and 5 v., 3 amp. 4jin. x 
4tin. x 42in, high. Fully shrouded, fe. 
TRANSFORMER BARGAINS. Brand 
new ex-manufaccurer’s surplus drop-through 
Primary 200/250 volts 50 cps Secondary 
310-0-310 v.70 mA.,6.3¥.@3a.,.4¥.@ 2a, 
Can be used with either 4 or 6.3 v. rectifier 
Only 9/6 plus 1/6 post. A similar type trans- 
former 325-0-325 100 mA., 6.3 v.44, 4¥ 
3 a. only 12/6. 
INSTRUMENT TRANSFORMERS. Par- 
meko. 230 v. A.C. input. 0-65-130-195 v 
85 m/Amp. 6.3 v. 5 amp. and 6.3 v. .3 Amp. 
Shrouded, 3jin. x Min. x Bin. high. 18/-. 
HEAVY DUTY LT TRANSFORMERS. 
230 v. A.C. mains input. Secs. 5-0-5 v., 
5-0-5 v., and 5-0-5 v., all ac 5 amps, each 
winding. 5, 10, 15, 20, 25, or 30 v. at 5 amps., | 
or other possible combinations 4iin. x 
aie’ x 6in. high. We. 12ib. BRAND NEW, 
29/6. ANOTHER, 230 v. A.C. mains input, 
Two separate sscenteyy windings, each 
14 v. C.T. 12 amps. 7, 14, 21, or 28 v. at 12 

. or other possible combinations 

. 24lb. Ex- Admiralty. Brand new, 42/6. 
G.B.C. 200-250 v. A.C. mains input. 30 ¥ 
(capped at 10 v.) 36 amps output, Sjin. x 
bin. x Jin. high. We, 241b., 55/-. 
SELENIU BRIDGE RECTIFIERS. 
Funnel cooled A.C. input 45 v. A.MS 
D.C. output 30 v. 1O amp. 47/6 each 
HEAVY DUTY SLIDER RESISTORS. 
250 watts. Rated to carry 25 amp. 4 ohm 
resistance. For charging boards, etc. Worm 
drive. On metal stand Yin. « 4in. x 6in. high 
BRAND NEW 7/6 each. ANOTHER, 12 amps, 
1 ohm, 150 wates, 6/6. ALSO 14 ohms, 

raded | to 4 amps., 7/6. 

ESISTORS. Latest miniature insulated 
Dubilier 4 watt type B.T.5 Wire ends 
Useful values. ONLY 10/~ for 100 assorted! 
Erie, etc., 4 and § watt, | gross assorted, 10/-, 

S. ALL BRAND NEW and 
RF24, 20-30 Mc/s, 12/6. RPDS, 
» 17/6. RF26, 50-65 Mc/s., 29/6 and 
32/6. 
HIGH VOLTAGE POWER PACKS 
ex-U.S.A. Brand new Input 115 voles A.C., 
output 1,000 voles ac 250 mA. Complete with 
2 1616 valves and | ag Double choke and 


paper smoothing. &5. 
EO POWER 


Fully 


DYSTONE ROTARY 
UNITS, in g-ey metal case. Input 12 v. D.C 
Output 180 v. at 6 m/a. Complete with all 
smoothing and filcerin Size iors x bin. x 
Sin. We. 16lb. BRAND NEW, 

BLOCK PAPER CAPACITORS, T.c.c, 
8 mFd., 1 kV. wkg., upright meg., size 4in, x 
Ziin. x Sin, high. Brand new and boxed 
TWO for 15/-. 

THREE-CORED CABLE. 23/1, 
ins., “ee padded, cotton covered, 
maroon. 9/-, or 100 yds., 59/6, 
METAL necrinens. 250 v. 100 m/amps., 
6/9; 230 v. 60 m/amps., 5/-. Many other types 


in stock 

WIREWOUND POTS. 100 ohms, 3 
watt. Colvern, lin. spindle, NEW, 2/6, All 
other values in stock 


R CARRIAGE ON ALL ITEMS 
a Re 


rubber 


CHARLES BRITAIN (Radio) Ltd. 


SAINT MARTIN'S 


LANE, 


TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday ). 


Open ali dey Seturdey 
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Hear the | _ MULLARD 200 mW. | ,,,;eMAX” euaswe ouTTER® 
SOUND TRANSISTOR AMPLIFIER holes in SHEET METAL. 


each 
GILSON DRIVER AND OUTPUT r (a) 12/9 7 
SALES TRANSFORMERS £1 cacy | . “ip (a) 13/9 
| r 
PHASE ~§ is", (b) 16)- 
INVERTER T.C.C. MIDGET CAPACITORS 1a” or Ii” \ 
R (b) 18/- é 
SPEAKE We tb} 286 | : 
with che TRANSISTORS 24” (c) 33/65 
MULLARD OC 70 2/- | 24" (c) 38/6 
JUNIOR MK iI oc 7i 2A/- 1” square 
OC 72 30/ (b) 25/6 
AMPLIFIER | (Matched pair £3) Keys (a)—lt/-; * -J 
& FM. UNIT ~ 7 Sa: alan Potent No. 619178 
72 - | 
im our 3 45 
NEW 50/~ “@-MAX"” MODEL 
a " GD.O—IA 
Speaker £16.10.0 OSRAM 912)PLUS, GRIP DIP 
DEMONSTRATION ROOM AAD G0 ination 


is an idealinstrument 
,for the determina- 
tion of tuned circuit 
resonant frequency, 
tuning transmitters 
without application 
of power, for the 


GILSON TRANSFORMERS, T.C.C. CON. 
Also DENSER KITS, LAB RESISTOR KITS, 


AMPLIFIERS « F.M. TUNERS = | OU? SUAS. ETS 
SPEAKERS « GRAM UNITS 


RESISTORS—HI-STAB determination of coi! 

PICK-UPS, etc. LAB } w.2 1/6 each mutual and stray 

‘ . nductances and both 

by WELWYN I w. 1% 2/4 ,, fixed and stray 

ACOS « ACOUSTICAL «¢ ARMSTRONG T.C.C. PRECISION CONDENSERS—1%;,, . capacitances. Covers 

CHAPMAN @ COLLARO « CONNOIS.- 2%, ete — 1.5 to 300 Me/s. in 

eight ranges. PRICE 12 Gnas. Complete. (Or 

SEUR @ GARRARD @ LEAK @ LENCO 6 Gans. Dep. and 12 monthly payments of 11/7.) 
ROGERS «¢« A&.C.A., etc. 


FULLY ILLUSTRATED B 3 R R YS "aeaieaanes oneaee 


@ 10 Watts Output 


6d. Post Free Be ee eee, Ree EST 
nd e.: HOLborn 6231/2 


ys 


JUATUTECOU ELT EU ETAT 


THE WORLD'S GREATEST BOOKSHOP 


JASON MWEM TUNER 
with A.F.C. 
Price £ QB. UB . G cinctusive) 


| 
| 
| 
| 


*>F*+ FOR BOOKS # 4 
NEW AND SECONDHAND 
Technical Books 


Foyles have Departments for Gramophone Records, 
Stationery, Handicraft Tools and Materials, Music, 
Magazine Subscriptions, Lending Library 


= 119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station: Tottenham Court Road 


RTC ULE CULLCLCLLLLLCL LUCE LCCC CLC CC RCCL 


TELE ELE ELEC LCCLCL Chb 


TTEEEELELELLE EEL LLUOLUoLobha 


A highly sensitive, self-powered tuner Ss ou n d be oe a d ‘ yn £ ! 


for medium waves and V.H.F.-F.M.. The 


“ _ - " ~_—eanr ae 
following features contribute to the SOUND REPRODUCTION by G. A. Briggs 
excellent performance low noise cas- Third edition, second impression, 368 pages 
code R.F. stage-—-automatic frequency 315 illustrations Chapters on Resonances, 
confrol to reduce tuning errors and give Cabinets, Room acoustics, Response curves with 
oscillograms, Crossover networks Recording 
perfect tuning stability —diode circuit to systems, Records, Pickups, etc Tora! soles 
| reduce inter-station noise——cathode fol- exceed 35,000. 17/6. (18s. 6d. post free.) 
| lower output with voltage level control LOUDSPEAKERS The Why and PIANOS, PIANISTS AND 
input 75 ohms, co-axial feeder or 3000 How of Good Reproduction SONICS by G. A. Briggs 
balanced. Output voltage 500 m.v. by G. A. Briggs i. vaiuable to students, teachers,etc. 
New 4th Edition. 92 pages. 45 Chapters on: History, Construc- 
% Now being demonstrated in the West End % illustrations. Standard reference tion, Harmonic Analysis, Room 


work on loudspeakers Detailed Acoustics, Touch, Tone and Tunin 


i ‘ T y 1 ’ information, easy-to-follow dia- 192 pages, 102 illustrations. 10/6. 
The JASON MOTOR & ELECTRONIC Co grams, “description, of Electro: (I1/~ post free) 
4 J t / Vveg static speaker and demonstrations 


328 CRICKLEWOOD LANE, LONDON, N.W.2 SPE 7050 in Royal Festival Mall. Total sales  Whartedale Wireless Works Ltd. 
| exceed 40,000 7/6. (7/9 post free.) Bradford Rd., idie, Bradford, Yorks 
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C.R.1. ISOLATION TRANSFORMERS 


For Cathode Ray Tubes having Heater/Cathode short 

cireuit for C.R. Tubes with falling emission. 

Type A leakage windings. 1: 1.25 giving 
on 


ae 


: 


mA., 11/6; 20/15 H. 120 
J br v. 2a. 
LF. TRANSFORMERS 7/6 
465 Ko/s Slug Cries, State Can, 2) * 
High Q and good width. By Pye Radio. Dats 


HEATER is. Ta 200/250 v. 6.3 v. 1) amp., 7/6. 
TED RODS. | ~ 12in. push 


fitting, 


ALAD! and cores. jin., 84: fin. 104. 
tin. FORMERS with Can. and Core. fin. eq ifin. and 


pialerelie ratio & : 
Iron. 200/220 v. 


TRON. Po ¥., 


per foot, 2 way 6d. per foot, 3 way 74. per foot. 


cavere. } MIKE INSERT by Acos 
Precision engineered. Size only 1i « 3/16in. Bargain. 
Price 6/6. No 


LOUDSPEAKERS P.M. 3 OHM. 
jin. RAL, 17/6 Jin. x 4in. Goodmans, 21/-, 
thin. square, Elac., 21/- 22/ 
6)in. Goodmans, 18/6. 

6hin. ditto w/Trans, 21/-. , 

fin. M.B. 2.56 k. or 2 k. field, tapped bY Pr. transf., 
CRYSTAL ‘DIODE. GEC. she GEXH, 4/-. 

Ys SET CONSTR 


required. 


SUPERHET Con. PACK 27/6. 
Miniature size 2) » 2) ~ High Q dust cored coils 
SHORT, MED., LONG onan switching with connec 

tion and cireuit 


VALVE HOLDERS. Pax 


2 p. 2-way, 3 p. 2-way, short 
5 p. 4-way, 2 water, long a, 
ao guer, 4p. Boer, Up Sar, long spindle ft 
3 p. 4way, 1 p. 12-way, long spindle 


KNOBS —- ay tae , Walnat or Ivory. liin., 
* Foous © Brilliance,” 


* Recoré-Piay.”” “ Brightness,’ Ditto, not engraved, 1- 


BRAND NEW £10. 10.0 Carr, 4/6 
EATOHED SrEAKeas Pon ABOTR, Cash. 


Sin., 10/6; iin., 25/-; 12in., B0/-. 


RECOMMENDED FOR ABOVE CHASSIS 
w R.C.S. SCOOP 
! P 


ollaro Autochanger RCS3I for 78 R.P. 
10in. and I2in. Records. Brand new in 
maker's boxes! High impedance, light- 
weight pickup with sapphire needle, will 


match any amplifier or radio. 
Less chan half price. £5.1 9.6 


Carr. 5/6 
Plessey 


im, a.m 


TERMS: Deposit £4 and 6 monthly payments of 15/ 
4,000 records. 
ldjin. « — 

Zin. Super Quality. Post f 


pn Venecered Playing Ly cut out ready f 
Plessey, only sold complete with Changer, 10/6 caten. 


T.V. PRE-AMP. (MeMICHAEL) 
Wil amplity omeat of your Baad 3 Converter. Tun- 
able Channela l to 56. M siee, High gain fringe 
model, B.V.A. Vaive ‘ull instructions supplied 
READY FOR USE. (H.T. 200V., L.T. 6.5V., 3 amp 
BRAND wR 


8 ee 
Volume Controls 80 caste Coaxial 
am Polyibene 


Lou Guaran- 
teed 1 year, At, See 
10,000 ohms 2 Mes. 
No Sw. tFee. DP Bw. 


Eaber Sos 


/6 pe. 
fel . 200. 


Oma ess ca see'l re. pi. ere 
1/3. 260 pl. 1/6. 600 pt 


SOLDER 60/40. 18 a.w«., ee Res. Aa 
yard, jib. 2/6. 


FURBTONE RECORDING TAPE 1y/6 
1,200 ft. on standard 7 Plastic reels. 


Brand new. . 12 
Spools & metal 1/6, 7 e 4/3. 


SENTERCEL RECTIFIERS 
| VOLTAGES. K5/a) 2 kV 


sams kV. 
it RM4, 120 mA., 8 
C. Neon mp 
Wearite 


KF. with aero, 3/6 
M4 MM, Os 


¥.M. TUNER COIL KIT. 22/6. HF. coll, Aorial coll, 
Oseiliator coll, two 1.P. Transformers 10.7 Me/e, Detec 
tor transformer and heater choke With cirewlt and 
component liet, using four 6AMO 

Chassia and Dial * 6 


BSR. ‘MONARCH S-epeed Motor and Turntable 
with selecting ewltch for 33, 45 and 74 r.p.m. records. 
100-120 v. and 200-250 v. AC. 0 eps. Also BBR. 
MONARCH Lightweight Pick-up with Acos Xtal 


turnover head, separa phire stylus for Two 
and standard records. ‘SPECIAL OVER. THE 


£A4/15/6, post 2/6. 


AMPLION. ~“y-- 4 Bingle + ~G ~ Acos 37 
Turnover Hea ~t 1 
“ap 


Zin. Auto 
it Ohta. Height 210 Depth 1fin 27156. 


Teletron Band Mm Converter 


Suitable for all T.V. makes. T.A.F. or 
Superhet 

Ready wound coils, two EFBO valves, all 

components, punched chassis, circuit diagram, 

wiring plans COMPLETE KIT for mains 

operation. 200-250 v. A.C. £3/10/- 


AS ABOVE less POWER PACK 
200 v. 20 mA. H.T. 6.3 v.64. L.T.. 
Mains Transformer to above Spec. 
Miniature Westinghouse Rect., ditto 
Punched and drilled chassis 

Larger chassis for Mains Model 
Teletron Coilset with plans 
BBC/ITA Aerial Crossover Unit 
Variable Actenuator 

Full plans and circuit details 


Requires 
02/5/- 
10/6 


» -~ mid. 7 kV. TOS, 6/6. 
oo ot, to 900 “4. bular 
‘ate, Bhs Or Le 1s M8, Vid; BO: 
1/600 'y., i) 
tw 500 v., 3 pt to Ol mid., 104. 
A CONDENSERS. 10%, 5 pt. to 500 pt. 
/~; 600 pt, to 3,000 pt., 1% 1.6 pt. te 600 ae 
/@: 515 pt. to 1,000 pf 


NEW EL! ELECTROLYTION. FAMOUS MAKES. 


inte —— } f" = o 
2/450 ¥ 4/500 ¥ 6 
4/456 ¥ 16/5009 - 
8/400 9 | GAN 

3a 


4/500 ¥ ‘Vip 
16/450 ¥ 16/460 ¥ 
16/500 ¥ | 92/360 v 
92/500 v | 64/350 ¥ 
25/25 v | 100/276 ¥ 
ora v | 60 + 60/350" a 
50/50 ¥ | s00/12 ¥ 
FULL WAVE BRIDGE SELENIUM RECTIFIERS 
yar i AE a es © 7 
Tapped input 200/250 ¥ 
yr © at 2, 6 or 12 v. 1) amp. 13/6; 4 amp., Q1/ 
sock 


Au RDB books » 
VALVE tm I @ 0, 5 each part 
la Le od TV equivalents book, §j/- 


ovt Unbreakable 
Packed in metal case 7 * 


10/6 
1,000 4 1,000/6y 


%6o 


(ex Govt.) each 1L/- 
12 of each, 2, 4 oF OBA 


vetv ee 


per packet ]/- 


7, (kT, BA. TH 
BPOL ‘Hpeciail rice--37/6—The tet 


We have no connection with any other firm. Please address all Mail Orders correctly as below. 


RADIO COMPONENT SPECIALIST 


S.R. Sen. Selhurse. 


Tel. THO 1665. Buses 133 or 68 pass door 


307 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY—<(Wed. 1 p.m.) 
48-hour postal Service’. &P. |/-. £2 orders post free (Export extra), C.0.D, Service 1/6 


10-page list 3d. 


14% 


Second volume of a comprehensive 
work NOW READY 


82" x 54". 272pp 


35s. net. 


Obtainable 


Illustrated 


By Post 36s. 20. 


from booksellers or direct 


_ 


from 


POLYTHENE 
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A BBC Training Manual by S. W. Amos, B.SC. (HONS.) 
AMLEE. and D. 6. Birkinshaw, M.B.6., M.A., M.LEE. 


TELEVISION ENGINEERING 


Principles and Practice 
VOL. Il: Video-Frequency Amplification 


Here is the second volume of a series of four which will form the most 
comprehensive survey ever compiled of modern television principles 
and practice. Originally written for instruction of the B.B.C.’s own 
operating and maintenance staff, this volume describes the funda- 
mental principles of video-frequency amplifiers, and examines the 
factors which limit their performance at the extreme of the passbands. 
A wide variety of circuits is described and particular attention is paid 
to the use of the feedback. There is also a section dealing with the 
special problems of camera-head amplifiers. 

Self-contained mathematical derivations are included at the ends of 
chapters. 


Published for “Wireless World” 


& Sons 


Limited, Dorset House, Stamford Street, London, S.E.1. 


for 
T.V. AERIALS 


(RAVensbourne 5531) 
All export enquiries to 
ANTEX LTD., 3 TOWER HILL, LONDON, 


INSULATORS, END CAPS, PLUGS, ETC. 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 


E.C.3 


CABINETS 


MANY & VARIED DESIGNS IN BUREAU, 
PIANO CONSOLE & TABLE MODELS 


Consort Mk Il 


A new design of « popular style (as 
fiias.) This is a polished oak with 
nicely contrasting speaker tabric 
Motor board, approximate sige 26 ~ 
13}in., is uneut and therefore suitable for 
user's own equipment. Clearance of motor 
board is Gin. Height of cabinet to top of 
lid is 2t. Gin. Depth 1ft. 2fin. Width 2tt 
Siin Storage space 13; « Sf « 12in 
Send for our cabinet list for details 
0 . this and many other ty el 

Cab 
is PM 
TV's 


re Chas 


" Cuneta ete 
— Aerials, Converters & Sundry 


ectrical Components, ¢.¢ Shaver, ae. 


\ ] ty V.E.S. WHOLESALE SERVICES LTD. 
(Dept. W.W.), 11 Gunnersbury Lane, Acton, London, W.3, Acorn 5027 


the 


For 


f WESTWOOD 


Phone 


46 George Street 


Connoisseur 


Be 


OXFORD 


— 47783 — 
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“TM SET TO GO PLACES... pei ons 

” REAU 

With YOu!” | rirrrec chaste ot Latex Benign 
(Fully Guaranteed) 
THE SUPEREX “55” General Specification applicable to all models 
BATTERY PORTABLE MAINS: A.C. 200/250 voles SPavees only 
: | ' ulti- 

FOUR VALVE aa Bw, - OR. nem inte eet 
SUPERHET A.V.C. Full provision of Automatic 


Volume Control. Negative feed-back 
from output transformer secondary. 
LONG WAVE SOCKETS: Sockets provided for Aerial, 
MEDIUM WAVE Earth, Gram, pick-up and Extension 
Speaker Connections provided to 
Gram Motor controlled by Chassis 
On/Off switch 
AUDIO SECTION: The Audio Section 
is designed for first rate reproduction An elegant cabinet in richly figured 
on Radio and Gramophone. The tone walnut veneer, incernal panels in polished 
controls have been given an extra wide sycamore. A drop front lid covers a 
range to embrace all types of recordings. sloping, uncut control panel (I6in. long x 
Tyre AMS: 5 valve Superher 1Ojin. high) alongside which is an uncut 
3 waveband 12 Gns. base-board (iSiin. long x |34in. back to 
bh dant be ve a front). The inside of the drop front lid 
wit push-pu output is panelled in beige leatherette. In the 
LARGE ELLIPTICAL waveband 16 Gas. lower part of the cabinet are two large 
SPEAKER TYPE AM/FM47: 7 vaive storage cupboards (I3jin. high, 7hin 
na — FM/VHF Band 2346 wide, I64in. deep). The lid and cupboard 
B7G MINIATURE waveban ns. handles are in chased Florentine bronze 
Price £7 . is. 0 ALVES TYPE AFPM49: 9 vaive Super- Overall dimensions (33in. high, 34in 
plus 4/- carriage 


het with FM/VHF Band (4 long, I64in. deep.) 
waveband). Push-pull output 

Send 1/6 for SUPEREX “55” SIMPLE including two speakers 26 Gns. — al = Fs carriage. Send 

CONSTRUCTION BOOKLET. CONSTRUCTION | carriage and Packing 12/6 extra. or Cabinet Leafiet, 


BUREAU CABINET LOCATION: On the main 7 
A_ well-designed Bureau-type cabinet Harrow Road between Harles- 
in a medium size. Veneered in a highly den and Wembley 
figured walnut Outside dimensions, 
length 29#in., depth I6in., height 32in SHOP OPEN: 9 a.m. to 6 p.m up 
? Iz 
side approx. I3in. x 104in. Removable Thursday : Mb supplies 
baseboard on right hand side approx 
134in. x I3in. Large storage compart TERMS: Cash with order or 37 HILLSIDE (HARROW ROAD 


ment located inside the cabinet, above c.0.D Extra charge for 


motor board c.OD. U.K. and N. Ireland STONEBRIDGE. NWIO E/gar 644 
price 12 GNS. Packing and carriage 20 


Sloping control panel on right hand Monday to Saturday | p.m. 


THE PLACE TO HEAR 


“HI-FI 


whose NEW DEMONSTRATION ROOM has been designed with your home in mind. 

Put yourself in the capable hands of ‘‘Hi-Fi’’ enthusiast and musician JACK 

COOPER, whose wide experience in all branches of sound reproduction is at your 
disposal. Demonstrations all day of the following : 


AMPLIFIERS LOUDSPEAKERS PICKUPS 
ACOUSTICAL Quad ll (€22.10.0) GOODMANS Axiom 80 (424. 4.9) CONNOISSEUR Mk. li Diamond (€12.15,4) 
and Control Unit (£19.10.0) GOODMANS Axiom 150 Mk. ti (€10.15.9) LEAK DYNAMIC (442. 1.5) 
LEAK TL/10 (417.178) GOODMANS Axiom |0! (46.16.46) COLLARO Transcription (45. 7.5) 
and * Point One "’ Pre-amp (€10.10.0) GOODMANS Audiom 70 (£14.10.0) ,~cos GP20 Hi-G (43.12.0) 
or “ Vari-Slope "’ Mk. ll (£16.16.0) GOODMANS Axiette (€6.18.6) GOLDRING 500 Cartridge (Q. 9.6) 
ROGERS R.D Junior (€17. 0.0) T.S.L. LP312-12 (€14.19.6) 8.) T lA ( i 
and Control Unit (€9. 0.0) WHARFEDALE Golden 10CS8 ane &° emer are aa.8.08) 
E.A.R. Mullard 6/10 (€19.19.0) WHARFEDALE Bronze CSB (€5.11,3) TURNTABLES 
E.A.R. Mullard 5/10 (€18.18.0) W.B. Stentorian 1012 (4.19.9) GARRARD 301 Transcription (426, 6.3) 
A.E. Mullard 3-wate (€9. 9.0) G.E.C. Metal Cone (€8.15.0) COLLARO 2010 Transcription (414.18.0) 


—and of course their own— 


COOPER-SMITH B.P.I. Kit (£18.10.0) SPEAKER CABINETS with Pickup (£19.10.0) 
ROGERS Corner Horn (422. 7.6) 
TAPE RECORDERS WHARFEDALE Bronze Reflex (414, 0.0) RADIO TUNERS 
VORTEXION WVA (484) GOODMANS Corner (€12.15.0) JASON F.M. (Kit) 
** LODESTAR "’ (Kit) (454) G.E.C. (for Met. Cone Speaker) (€12.15.0) JASON A.M/F.M. (Kit) 


The figuresin brackets are prices including purchase tax. Post orders welcomed and promptly dealt with 


H. L. SMITH & CO. LTD. 279 ceocware RD: LONDON: W22 Ho Pre Heteeen 


Near Edgware Road Stations, Metropolitan and Bakerloo 


150 
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OcToser, 1956 


Telephone: MUSEUM 9594. 


A.C. MAINS SOLENOIDS 200/250 ¥v 


FRACTIONAL MOTORS. 1/100 
200/250 v. A.C./D.C. tin 


TELEPHONES TYPES TELE-F 
field telephone in Bakelite 
bell magneto ringing generator 
internal 3 to 4) 
suitable for 2-way co 
distance when used in prs 
94 x 64 x Shin., €3/19/6 each 
Bin. 
FANS. 24 v. D.C. or 1% v. AX 
ressor units. ideal for caravans 
Gassed complete in transit case 


vole 


yachts, etc 


H. FRANKS... 


resistance 200 ohms 


4 ib. per jin. pull. D.C 
Dicto 3 ib. pull. O.C. resistance 300 ohms 
10/6 each. Discount given for large quantities 


th HP 
double-ended pprneie 


Length 34in., diam. 2Zfin. Unused 

“ROSS” 6)IN. DIAM, ALUMINISED 
SURFACE, as used for projection television 
Normally t4 10 each, unused 

“ HOOVER’ BLOWER MOTORS. 220 
250 v. A.C./0.C. 300 waces. thin. diam outlet 
Unused £5/2/6 

“ VENNER” SYNCHRONOUS CLOCK 
MOTORS. 200/250 v. A. 3 watts. Final 
speed 30 r.p.m 6/6 

“DRAYTON” TYPE A.GAR. MOTOR 
UNITS, 230 volts A.C 50 cycles, 25 watts 
Cont. rating, final speed 37 r.p.m Unused 
4S each 

DOUBLEWOUN'D STEP-DOWN 
TRANSFORMERS, ex.-A.M Ref. 5P/284, 
input 200/250 volts, A.< 50 cycles, output 
100/110 v. A.C. 750 waces, fitted in metal case, 
with carrying handle, size 8) «x 74 x 7hin., 
unused ie 

“CREED” MOTOR-OPERATED TAPE- 
WINDERS Type No. 5.2885 Fitted 230 
v. A.C. 1/100 h.p. motor, coupled to gear box, 
with slipping clutch Final speed 25 r.p.m 
approx. New, 65/- each 


, atable type 
moulded case with 
operated from 

battery (not supplied) 
nmunication up to a mile 
overall dimensions 


DIAM. VENT-AXIA EXTRACTOR 
fictced sup- 


£4/7/6 each 


58-60 New Oxford Street, 
London, W.C.| 


min. from Tottenham Court Rd. Stn 


PRESSURE PUMP UNITS. Operared by 24 
volt A.C./D.C. motor, develops 10 Ib. pressure 
or vacuum. Complete with 10fc. length of pres- 
sure hose, cables and connectors, etc. Compact 
unit ficced in metal case, 6 x 4 = 4in. Made in 
U.S.A. Ideal for laboratory use, etc. New, in 
maker's cartons £4 each 
SPERRY'S 1/70th-h.p. 
MOTORS, constant 
governor controlied, 
54 x 34 x Bin., spindle din. diam. €1/12/6 
METROVIC, SYNCLOCK AND SAN- 
GAMO WESTON HOUR RECORDING 
METERS, 200/250 voits A.C., 50 cycles, opera- 
ting voltage, 1/10 to 10,000 hrs., recording ideal 
for life test, etc., unused. €2/7/6 each, post paid 
CHARGER UNITS, type 58, input 200/250 v 
A.C. 50 cycles, output 20/24 v. D.C., 3 amps., 
smoothed, continuous tropical rating, fitted in 
metal case, 18 x 12 x 7in., £4/12/6 

G.E.C. MULTI-RANGE MILLIAMMETERS, 


1IS-VOLT A.C. 
speed 3,000 r.p.m 
continuous rating size 


2tin. dial, O/ _ _ M.A. Centre zero pro- 
pecting type 

WESTINGHOUSE RECTIFIER SETS. Style 
288 G.P.O. Input 200/250 win AL Be een, 
output 50 voles D.C 1} am 

$.7.C. METAL RECTIFIER. sers, input 


200/250 voits A.C., 50 cycles, output 220 voles 
D.C., 1§ amps., type 10D/1786, housed in metal 
cabinet, 2 x 13 x Ilin. €10/5 

STAINLESS STEEL AERIAL WIRE, gauge 
7/.015in., 1,600f. reels ideal for electrifying 
fences, etc. 37/6 per reel 

CONTROL UNITS, type R.A., Mk. I, Ref 
BR./2975. Contains Carpenter type 5 x 124 re- 
lay, 7004-300 ohm coil, two G.E.C. type M.1095 


2 make 2 break contracts 
Fitted in sealed con- 


relays, 670 ohm coil 


resistors, condensers, etc 

tainer, 4in. diam., 4in. high. Unused, 28/- each 
HENDRY RELAY UNITS, ficted Sangamo 
model 5.7 synchronous clock units 100/125 
volts A.C., 50 cycles, 24 watts Final speed 
i r.p.m., micro switch, relay, etc 32/6 each 


HEAVY-DUTY DO UBLE-SPRING- 
WOUND CONSTANT-SPEED MOTORS, 
governor concrolled, adjustable speed, 60 rev. 
in 45/46 secs., precision built, ideal unit for re- 
cording, overall size 7 x 7 x 6in., 62/6 each 

ZENITH HIGH-GRADE TOTALLY EN- 
CLOSED SLIDING RESISTANCES. 364 


ohms., 1.2 amps New in maker's cartons. 
£3 each. DITTO, 270 ohms, 0.8 amps. £2 each 
REDUCTION GEAR-BOXES, made by 


Werle-Korff Gear Co., U.S.A., fitted in die-cast 
case, 3jin. diam., Itin. thick, base place four 
hole fixing, input spindle ~%in. diam., output 
tin. diam., reversible, ratio 296 to |, max 
transmission capacity 1/30th h.p 20/- each 
DITTO—Ratio 108 to |, input and output 
spindles “in. diam. 20/- each. Special quota- 
tion for quantity. 

STEP-DOWN TRANSFORMERS, 
180/230 v. A.C., 50 cycles, output 2 windings 
4.2,4.2¥.10 amps.,ideal for soil heating, etc. 22/6. 
ELCO SYNCHRONOUS CLOCK MOVE- 
MENTS, 200/250 voits A.C., 50 cycles, with 
spindles for hours, minutes and seconds in Bake- 
lite, dust cover, Jin. diam,, 2in. deep with flex 
lead, | hole fixing, up to din. panel. 22/6 each 
CLOCKWORK DRIVEN TIMERS, variabie 
5 to 30 mins. Fitted 15 amp. A.C. contacts 
Totaily enclosed, crackle finish, 17/6 each 
WESTERN ELECTRIC BLOWER MO- 
TORS. Ficted centrifugal fan, available 12 volts 
D.C. or 110 voles A.C./D.C. Suitable for car- 
heaters, projectors or miniature vacuum cleaners 
etc. Size 44 x 3jin. approx. Price 29/- each 
SPERRY’S CONSTANT-SPEED 1 /i5S-volc 
50-cycles motors, 2,400 r.p.m., 34in. diam., 6in 
long, *rin. spindle, Ihin. long. No.LBI931. 27/6. 
P.V.C. PIRELLI, white flat 3-core 1/.044 
CABLE, in 100-yard coils, excellent quality, 
per 100-yard coil. T$/-. 

“ SIGNAL "' WESTERN ELECTRIC TIME 


input 


DELAY RELAYS, adjustable from I/5 sec., 
governor controlled 24-vole D.C. coil, two 
heavy-duty, two make I0-amp. contacts. 17/6. 
WESTERN ELECTRIC MOTORS. = 1/25th 
h.p. conc. rating, 20/30 volts, A.C./D.C., series 
wound, 5,600 r.p.m., fan cooled, governor con- 
trolled, totally enclosed, 32/6, 


FULL MAILING PRICE LIST 6d. 


F BRADMATIC 


(REGD, TRADE MARK) 


Announcing New 


BRADMATIC TAPE AMPLIFIERS | 


PROFESSIONAL RESULTS 
AT 7} 


response of 30 to 15,000 cycles 
signal-to-noise ratio of 50 dbs 


within 
snweighted 


Two models are available 


INCHES PER SECOND 


The new type 10 record/play amplifiers have an overall recorded frequency em " 
4 db. at 74 inches per second with a 


PRESSED 


The type 10/7A which is designed for norma 


half-crack monaural record and playback whilst the type 16/7AS is monaural 


half-crack record and 
tapes 


stereophonic 


All units are set up to C.C.1R 
recorded tapes with optimum res 
Both models 
one with the power pack and bias/er 
stages are included, the 
main or preamplifiers at present available 


The type 10/7A and 10/7AS 
cabinet complete with a 


sits 


are constructed or 


5D tape deck 


mode! 


Further details on application 


BRADMATIC LIMITED for high fidelity 
heads and accessories 


BRADMATIC LIMITED J. F. SUTTON 


Station Road, Aston, Birmingham 6 | 


Telephone; East 2881-2. Telegrams 


characteristics and will reproduce pre 


willalso shortly be available built into a Console 


tape desks 


Bradmatic, Birmingham 


playback for reproducing stereosoni 


xx*« «re 


two chassis, the record/play amplifiers or 
ase oscillator on the other 
equipment being designed to feed any norma 


No outpu 


SURREY STEEL 


FINISHED 


rTANDARD 


CHURCH ROAD, 4 S.W.13 


—Hi-Fi in the SOUTH WEST— 


STEEL COMPONER 


- Timived > 
for 


METAL COMPONENTS 


TO SPECIFICATION — 


e - 
Cam 


AVALLABLE IN 


STOCK @ 


real 


__RiVerside 6673/4 


i a a ee a a a a a aes 


SPEAKERS, AMPLIFIERS, PICK-UPS 
MOTORS, CABINETS BY ALL LEADING MAKERS 


COMPARATIVE TESTS IN OUR 


DEMONSTRATION ROOM 


magnetic sound 


Phone 


OVER 20,000 RECORDS FOR PERSONAL CALLERS 


OR MAIL ORDER 


89 CRANE STREET 


SALISBURY 


4933 
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THE |lA-L SHORT RANGE 
RADIO TELEPRINTER 
TERMINAL 


t 4 TRANSMITTER | 
11-4 
+4 


ns 


+ + +4 


] 
, 
TELEPRINTER | 
SSOecaerse 


{ 
t 
| 

ry 


as 
4 


Z estgned and ¢ Ingence ted ty 
INTERNATIONAL AERADIO LTD. 


AERADIO HOUSE 40, PARK STREET, 
LONDON, W.1! HYDE PARK 5024 


coor 
eases hee | | The International Aeradio VHF short range 
tT t +4 +—+—+-4 LJ radio teleprinter terminal is designed to combine 
; t-t-+-t ' + f+ 4-44 the highest engineering standard with low initial 
cost. This equipment is especially valuable where 
landline facilities are unreliable or not available, 
as may happen between a town and its airport, 


+ 4+ + 


+ --+-4 + 


Compact... Portable... Mains operated... 


PHILIPS NEW ABSORPTION 
WAVEMETER GM 3121 


Seven plug-in coils give this useful new 
instrument a frequency range of 2.5- 
260 Mcs. Accuracy is better than 2' 
A neon tube indicates resonance and 
there are also sockets for plugging ina 
head-set or valve voltmeter. 

Operated from 110v. or 220v. 50 c/s 
supply and weighing only 3 lb. the GM 
3121 can also be used as a modulated 
or unmodulated test oscillator. 


For technical leaflet please write to 


PHILIPS ELECTRICAL LTD 


RESEARCH & CONTROL INSTRUMENTS DIVISION 


2 


(Piel g0A) 


Century Hse + Shaftesbury Ave « London WC2 « G&Rrard 7777 


BAND 3 T.V. 
CONVERTOR 145/i90me 


Kit of parts complete to balld this most 
syocessiul anit, comprising 4rilied 
chassis, valves, coils, res oond 
oe,; slightly modified version ‘Wireless 
World, May, 1064 £2/5/- post tree 
fiend for blueprint and wiring diacran 
L/6 post tree Power Pack Compon 
ents, including mains transt. and met 
rect., GO/- extra. Provision has been 
allowed on chassis tor Band 1-Band 

ewitehing ate Ee lor mon types 
a TV TRY. of perhet 


BBL BREAK THROU GH VIL TER, tunable filter anit for B.B.C. pattern rejection, 8/3 


RADIO-GRAM CHASSIS b.r\hiocer semes VaLve: 
™ B.V.A. MIDGET SERIES VALVES 
3 WAVEBANDS L.W. 100m-2000m, M.W.200m-550m, SW. 16m-SOm 
Chassis size 13) «64 ~« 2iin. Attractive Glass Dial 10 ~ 4¢in. edge lit by 2 pilot lamps 
Horizonte) or Vertical Station Names and 4 control knobs, wainut or ivory to ghoice 
4 position W/C switch, L.M.8. and Gram. P.U. sockets. Modern circuitry A: coils 
adjustable, dust cored and only quality components used throughout. Delayed A.V.C 
ond neg, feedback, A.C. mains 200-260 y. Double wound trans!, isolates chassis 
trom mains. Aligned and calibrated ready tor use 


BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6, 
8” and 10° matched speakers available from 21/6d. 
7-Vaive De Luxe, push-pull version, 7-watt output £12.10.0 


QUALITY FLUORESCENT FITTINGS 


Idea! for home or workshor 4it., 220-260 v., complete with tube, ballast unit, etc 
ready lor use. Pamous yalacturers’ surplus offered at approx. half price. Starter 
switeh type 42 Quick start type 47/6. Carr. and ins., 7/6 extra, Few only now left 


ELECTROLYTICS Leading Makes New Stock 
TUBULAR CAN TYPES | 80 Cite CO-AXIAL 


26/26 v., 60/12 ¥ 1/08 + 6/460 ¥ 


60/60 ¥, 4/600 vy. Q/- 8+ 16/4509 th ” SPRCLAL Semi-air spaced polythene 
100/25 ¥ g/~ |8 9 16/500 » 5 /6\ standard fin. diam. Stranded core. Feeder 
6/600 » 2/6|28* 16/275 ¥ 4/6 losses cut 560 yard 
[16 + 16/450 ¥ ,/6 Standard jin, Grade A, 84. yard 

6+ 6/600 ¥ 4/6/16 + 16/450 6/- COAX PLUGS 1/2 SOCKETS 1 
8 + 16/460 9 5/+ |16 + 82/860 v 4/6 COUPLERS 1/3. OUTLET BOXES 4/6 
16/350 3/- |88/350 v 4/-\BALANCED TWIN FEEDERS per yd., 64 
16/460 y 3/6 32 + 38/275 v 4/G/Special 300 ohm TWIN FEEDER 84 
16+ 16/460 ¥ 5/6 50 + 60/260 6/6 TWIN SCREENED FEEDER per y4., 1/3 
92/860 9 4/- 60/360 6/6 60 OHM COAX CABLE 84, per yd., jin 
52/600 y 5/ 60 + 260/275 ¥... 12/4 ATTENUATORS Gb, 12db, ete,, from 
32 + 32/460 5/6/64 + 120/278 11/6 3/6 Band 1-3 Cross-over filter unit 
32 + 82/460 ¥ 6/6) 100 + 200/2 v. 12/6 trom 7/6 
CONDENSERS.—Mica, Silver Mica. All SPEAKER FRET.—Expanded Bronze 
. 4 to 1,000 @4. each yee metal 86 « 6in if 3; 12 8in 
fm wareee yt , 3 * 12in., all 3 « 16io 6 

io ceramics Od. each. Tubulars, 450 ¥ 24 Pn 8/6. 
Hunts and 1.0.0 O01 mid-0l and | PYGAN PRET , pattern) 12in 
1/860 v., 04. each, 02 .1/000 ¥ l lain., 2 12 18in., 3 12 « 24in 


each 26 Hunts, 1/6 5 Hunts, 1/9 4 ete 


JASON F.M. TUNER UNIT 87-105 m/cs 


Kit ot parte to build this modern and highly 
successful unit complete with drilled 
chassis ond J.B. dial, wound coils and 
soreoning cans, 4 BVA miniature valves and 
all necessary quality components, etc., for 
only £6/10/- post tree, Superior dia! eal 
brated meo/s, edge lit by 2 pilot lamps, 12/6 


extra Power Pack components kit 
including double wound mains transformer 
£2/5/- extra 

Tested and approved by Radio Con 


structor,”’ eto, Ulustrated handbook with 
full details % P 


RESISTORS S.1.c. RECTiFiIEnS 


t tree 


E.H.T. types. K3/25 2Ky., 4/3; K3/40 
Carbon type. Pret. values 10 ohms 12 Kv, G/-; K8/46 3.6kV., 6/6; K3/* 
10 megohms, 20% Tol. } w. 34.; 4 w. bd 4kV., 7/3; KS/100 BkV., 12/6, et 
lw tw oe ere 4 Mains types. RM 125 vy. GO mA. 4 
6% Tol. § w. 1/- mi-6 ad RM2 126 vy. 100 mA., 4/9; RMS 125% 
WIRE WOUND TYPES | 1204. 5/0; RMA 2505, 275 ma 


16 

RM4B type, 275 v., 275 mA. 17/6. LT 
Wize onde, Giese ccsted, © onme types ¥/W bridge 6-12 v. 1) «., 8/9 
10,000 ohas, 6 w.. 1/5. 10 w. 1/6. low a. 15/6: 40., 18/6; 6 «.. 21/6 each 


thin ay " pa 4 per ft 12 ond PRE-SET w/w POTS 


74. per it T.V. knurled slotted knob type. 25 ohms to 
| 90,000 ohms., 3/-; 60,000 ohms, 4/-; 
LOUDSPLAAERS 50,000 ohms to 2 Megohms (carbon), 3 


en 8 OHM. Gin, Coles, 17/6; Gin VOLUME CONTROLS 


126 4in. Goodman's Ellip 


toa 18 Bin Biac., 20 Bin Midget log type, jong spindles, a!) value 
f .odman's pee 21/6; 10in. R. and A. 10,000 ohms to 2 Mecohms. Lees ew., 3/- 

12in, Piessey, 35/-18i0. Goodman ‘ S&P. ow. 4 D.P. ew., 4/9. Linea® types 
Audiom v0, 15 chm speech coll £4.10.0 all values 10 ohms to 2 Megohms less 
arr. 3, thin, Blac 17'6 switeh 4/- Guaranteed 12 months 


TRS RADIO COMPONENT SPECIALISTS 
TOBRIGSTOCKRO., THORNTONHEATH, SURREY 


(/ 
\\ Phone : THO 2188. Hours 9 am.—< pm., | pm. Wed, 
" Open all day Saturday. BY THORNTON HEATH 
TATION BUSE 130A, 133, 169, 166, 190 


Terms: 0.W.0. or C.0.D. Kindly make cheques, P.0.s, etc., payable to TRS. Post & 
Packing up to jib, 7d., Lib. 1/1, Bb. 1/6, 61D. 2/-, 16%. 3 Bargain Lists, 34 


WIRELESS 


WorLD OcToser, 1956 


THIS MAGNIFICENT RECORDER 


TAKES EVERYTHING IN ITS STRIDE 
The remarkable performance on standard or pre- 
recorded tapes of the Celsonic high-fidelity mag 
netic Tape Recorder is world famous. It also 
takes in ite stride the superimposing of words 

over music and the conversion of silent films to 

sound 


Long playing times possible on reels up to 
4,280 ft Full track and ha!’ track 


I CELSONIC ¥ 


EXCEL SOUND SERVICES LTD., (Dept. W.D.M.) 
Garfield Avenue, Bradford 8, Yorkshire. Tel.: 45027 


Please PRINT your name and address. 


le 


Send for detail 


A. €. SOLENOID TYPE SBM 
GREATLY INCREASED 
PERFORMANCE 


Continous 3} Ibs. at 1” 
Instantaneous to 16 Ibs. 


Same Dimensions as Type SB 


Smaller Sizes Available 
Also Transformers to 
7KVA 3 Phase 


Greatly increased discounts for 


quantities 

Rm. A. WEBBER L 
e t - A TD. 
18 POREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065, 


PARALEX ADJUSTABLE 


me HOLE CUTTER 
Shanks Micro-adjustment co 1/200th inch 


Par. Shanks from 3” to #’. 


TEN MODELS 


Send for illustrated catalogue 
to: 


LUDFRY LTD., 


189 WARDOUR STREET, LONDON, W.1 
Telephone : GERrard 2291, 7685 


OcTOBER, 1956 
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£7-10-0 


TUBES 


RECTANGULAR 


6 MONTH 
GUARANTEE 
ALL MAKES 


ROUND TYPE 
16" -15"-14"-12" ar 


3 Month Guarantee Space required. MUST clear 


Please Note.-Gome types of 19in. have « waiting list. REMEMBER most sete, Gin. or 
'2in. take @ 16in. without conversion to chassis. Just adapt cabinet 


12” T.V. CHASSIS 97/6 


Complete chassis by famous mfr; R.F. E.H.T. unit included. Drawing FREE with 
wder. Easily fitted to table or console model. Owing to thie chassis being in 3 separate 
inite (power, «/vision, and t/base interconnected) ie chassis is less valves and tube 
Catalogue of cheap valves and tubes by request. Ina., Carr., 6/-. London, 10/- provinces 


T.V. UNIT CHASSIS 


SOUND AND VISION STRIP. 6. Sfhet complete v/strip, 10 vaive holders (EPO! 
ete.), less valves. FREE drawing. Post 2/6. 


14 


£5-10-0 


TIME BASE, 10/6. Containing scanning coll, focus unit, line trans; etc. FREE drawing 
out 3/6 


Power pack and AMPLIFIER, 20/6. Mains E.H.T. 5 kV. 925 v. 250 mA. smoothed 
H.T. heaters, 6 V. at 5 amp., 4 v. at Gamp.,4v.atSamp. Centre tapped. Free drawing 
, carr., 6/6. 8B. Output PEN45 


P. PACK AND AMP. 22/6. Output stage 6V6 with O.P. trans., 3 ohms matching. Choke 
Smoothed H.T. 350 v., 250 mA., 6.3 v. at 6 amp., 22 v. at Samp., 6.5 v. at 4amp., and 4 » 
centre tapped. Less valves. Ine., carr., 6/6. 


P. PACK AND AMP. 22/6. Output stage PEN45. O.P. trans. Choke. Smoothed H.1 
125 v. at 250 mA., 4 v. at 5 amp., 6.3 v. at 5 amp., 4 v. at 6 amp, Centre tapped. Lees 
valves. Ins., carr., 5/- 


POWER TRANSFORMER, 15/9. 3925-0-325 
unp., 4 v. centre tapped. P. & P. 2/3. 
0 P. a P. 2/3 


v., 4 ¥. at 56 amp., 4 v. at 5 amp., 6 v. at 
As above with éy., 6 v. and 22 v. windings 


Up-to-date authorities on 


Television Engineering 


Vol. | Principles and Practice 
Fundamentals, Camera tubes, Televi- 
sion optics, Electron optics. 
By S. W. Ames, B.Sc. (HONS,), 
A.M.LE.E., and D. C. Birkinshaw, 
M.B.B., M.A., M.LE.E., in collabora- 
tion with y. L. Bliss. AM.LELE 
A BBC Training Manual. This volume 
covers the basic theory of the signal, 
modern camera tubes, theory of light, 
mirrors and lenses as applied to tele 
vision and electron optics including 
electron lenses. 

302 pp. Illustrated. 30s, net. 
31s. 2d. 


By post 


Television Engineering 


Vol. Ul principtes and Practice 
Video-Frequency Amplification. 
By S. W. Amos, B.Sc. (HONS,), 
.M.1LE.E., and D. C. Birkinshaw, 
M.B.B., M.A., M.LE.E. 
A BBC Training Manual. This second 
volume descri the fundamental 
principles of video-frequency amplifiers 
and examines the factors which limit 
their performance at the extremes of the 
passband. There is a section dealing 
with the special problems of camera- 
_#head amplifiers. 
= 0 Pp Illustrated. 356. net. By post 


from your 


Published ‘Wireless World” by Iliffe and Sons 


WIRELESS 


Limited, 


WorLD 


CANDELABRUM 19/9 
3 LIGHT FITTING 


SPECIAL PURCHASE FREE GIFT OF 3 SHADE BOWLS, Together with fex and lamp 

holders, Not normally supplied except as extras. FP. & I’. 2/9. 

OVERLOAD CUT-OUT, 7/9. 

watts) pre-set at 2.9 amps. (200-260 volte) Maine. 

RECEIVER =. . 6/9. «x-W.D. Pall of gear, resis. ete; works V.1L.7. Drawings tree 
with order 1/9 (ese valves) 

TORCH LANvEna. ex-.W.D. 6d. tneluding 2 balbs, uses 80° battery, 50,000 avail 

able, space required urgent. 1 dos. min, sample order, F. & P. 3/6 


P.M. SPEAKERS 8" 89 


omy AL XMAS GIFTS. Uf fitted in emall cabinet. TREAT THE LADY AT HOME 
Fit one in kitchen or cupboard door, let her follow that T.V or radio programme aT 
THIS PRICE you can have one in every room. Post 1/9 


RADIOS AND R/GRAM. CHASSIS 


v.. wiband and 


Maine trip ewiteh variable from 2 to 4 amp. (400 to 600 


optional, 4 knob contest. A.C. of Universal. 
Lees valves (see our cheap list), Sin, P.M. 
Speaker, 7/8. with order. Set of knobs, 2/-. 
Chassis, 15jin. x Tin. = Gin. (when speaker 
is fitted), Oarr. 4/6 
MINOR SIMILAR CHASSIS, 80/6; bat at 
knob control, eee valves portable 
P&P. 46 ne x Thin. x 


Set of valves for either chassis, 49/9 or 10/9 

each. Post free with order 

MIDGET CHASSIS, 77 B/het, 2 wave band con 
for transit.) FREE. Post 4/6 

POWER TRANSFORMER, 15/9. Maine 550-0-950 vy. 200 mA. 6 v. at O amp, 4. at 
amp., 4 ¥. centre tapped. Post 2/3 

POWER TRANSFORMER, 15/0. _itian 150-0-350 v 
Samp. 2 v. at li amp. Post 2/ 

OP. TRANSFORMERS, 1/3. 4. 5S ohms. Why not keep « few on the shelf at 
this very cheap price. Post 0d. or 6 for ‘a 

COIL PACKS, 3/9. 3 w/band, complete with 2 gang cond; pair 465 1. Pe. and dial (similar 
drawing free). Post 2/3 

MAINS TRANSFORMERS, 5/9. 250-0-960 v. 4 + 4 ¥. hire, 200-200 ¥. prim, post 2/9 
MAINS TRANG, 3/9. 350-0-350 v. 4 + 12 v. btre.; 100-250 prim.; powt 2/8 


with valves. (Cabinet supplied 


250 mA. 6 ¥. at 6 amp. 6 ¥. at 


Catalogue on request 
MONEY BACK GUARANTEE 
REMEMBER 


saturpay DUKE & CO., 


OPEN ALL DAY 611 ROMFORD ROAD, LONDON, €.12 
Tele: GRA 6677 


radio and television . . 


Wireless Servicing 
Manual 9th Edition 


By W. T. Cocking, M.1.B.E. 


A standard work which is recognised as a 
reliable and comprehensive guide for 
amateur and professional alike. Essen- 
tial testing apparatus is described and 
logical methods of deducing and remedy- 
ing defects are explained. A completely 
new chapter on the servicing of fre- 
quency modulated V.H.F. receivers has 
been added. 


268 pp Illustrated. 178. 6d. net. 


By post 18s 


Second Thoughts on 
Radio Theory 


B ‘Cathode Ray” of “* Woreles 
World.” 


Forty-four articles reprinted from the 
* Wireless World” series in which th« 
author ¢samines various aspects o! 
elementary radio science, explains then 
clearly, and shows that there may b« 
more behind them than is apparent 
from the usual text-book A heipful 
text-book for the student and « re 
fresher course for the engineer 


410 pp. Illustrated. 256. met. By por: 
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bookseller 


Dorset House, Stamford Street, London, 


WIRELESS WoRLD 


drcits 
PER SECOND 


PROV Pat 


FREQUENCY METERS 
24-8" up to 10,000 cycles 
DIFFERENTIAL A.C. CURRENT 
METERS 
COMPARING THE MAGNITUDE 
OF TWO CURRENTS. 

PHASE SEQUENCE INDICATORS AND 
SYNCHROSCOPES UP TO 8 Ke 


A Full Range of Switchboard and Portable 
Instruments 


THE ELECTRICAL INSTRUMENT 
CO. (HILLINGTON), LTD. 


Boswell Square Industrial Estate, Hillington, 
Glasgow, 8.W.2 Halfway 1166 and 2194 


PARKER'S SHEET METAL FOLDING 
MACHINES. HEAVY VICE MODELS 


Git £4/15/- 


weight 


—\ 2 a 


Machines guaranteed end for details 
A. B. PARKER fier titer yori. fa none 


OctToser, 1956 


KAYE ELECTRICAL MANUFACTURING CO. 


Manufacturers of Magnetic Relays. B.P.O. 3,000 and 600 types 
to Al.D.—1.E.M E. or G.P.O. Standards 
coILs 


CONTACTS 
Twin silver 4 amp Up to 100,000f2 Guaranteed 


Twin platinum | amp + 3%, on Turns 
Heavy duty 5-8 amp +5 


on ohms | 


Fully Tropicalised—lJungle or Services finish to Specification New 
descriptive leaflet and price list on request 


nquiries are invited regarding our newly developed time delay relay 
nit for giving up to approx. 10 secs. delay with immediate reset 


Competitive Prices. 


Early Deliveries. 


spring Cor 


tacts, Coils, Buffer Blocks and components parts for relays 
supplied separately 


Havelock Works, Havelock Place, Harrow, Middx. 


HARrow 1432. 


VOICE FREQUENCY RINGERS 
101A (TP8) Quantity 24 
101B Ps 122 


New, Unused. 
TO BE SOLD CHEAPLY TO OVERSEAS’ BUYERS 


ALTHAM RADIO CO., 


Jersey House - Jersey Street Manchester, 4 
Tel: C&Neral 7834/5/6 


Manufacturers 


Manufacturers and suppliers 
to the Radio Industry. If you 
have a problem get in touch 
with our technical depart- 
} ment, your enquiry will 
| receive immediate attention. 


| — 
MOSS WIRE MILLS 


LIMITED 


123 Greenwich South Street, 
London, S.E.10. 


Telephone ; TiDeway 328! 


of Loud Speaker 
Grills for the 


Radio Industry. 


\METAL SPINNING 


POWER PRESSWORK 


Phone : TERminus 7422/3 


PARABOLIC REFLECTORS up to 9ft. dia. 
to 250 ton 


GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING 


SHAWE METAL SPINNING WORKS 


SWINTON STREET, KING’S CROSS, LONDON, W.C.I. 


OUR SPECIALITY 


LOUDSPEAKER HORNS, Etc., Etc. 


capacity, including Hydraulic 


Grams : Alipryde Phone London 


Octoper, 1956 Wrme.ess Wor_p 


BUILD A RADIO FOR 37’6 or 47/6! | 
Build this 


ors ge wi RADIO RECEIVER (BY R.C.A. Model No. CRY. 

POCKET 46151). . 195 ke/s. to 9050 kc/s. (33-1500 metres) continuous. 

For 28 v. POE. input with built-in dynamotor This 6 vaive receiver 

with 2 R.F. stages and 2 |.F. stages with B.F.O. and C.W. is in our 

opinion one of the finest sets so far released by the Air Ministry. 

With instruction diagram to convert for mains. for the very 
jmodest price of £10/10/., carr. paid. In good working order 


$.27 HALLICRAFTER. Freq. range: 27-143 Mc/s. AM/FM 

37/6 The only receiver that needs no further description; very good con- 
dition, for the very low price of £35, carr. and packing 20/-. 

Build this exception- } COLLINS RADIO RECEIVERS TYPE 46159A. Freq. range: 

ally sensitive 150C-12,000 ke/s. Input 12 v. or 220 v. D.C. Less crystal and power 

triode radio. pack. This unit is part of TCS-12-TRANS. receiver equipment. in 

clean and good condition. Limited quantity, €15, carr. 7/6. 

R.1ISSA RECEIVERS. Still available as previously advertised in 

: good working order, €8/10/-, carr. 10/~. 

In response to 5 requests we now POWER PACK FOR THE ABOVE MODELS AVAILABLE, 

Puen Sedat — ate nted. . ‘ complete with speaker, built into very attractive polished Bin. extension 

ET RADIO. os = a he oa, cabinet, ready for use on 200-250 v. A.C. mains. €5/10/-, carr. 7/6 

without any radio knowledge whatever— “ ‘ ” R.109 RECEIVERS, 1.8 to 3.9 meg., and 3.9 to 65 meg. in good 


EVERY SINGLE PART TESTED - 
leas “naatkedt ws working order, “4/7 , arr. 10/-. 


pictorial plans take you step-by-step. Ide R.11T2A RECEIVER. In good condition, £3/17/6, carr. 7/6 
This set has & remarkable sensitivity : 4 


jue to painstaking design and careful | ‘{°° w, aay, qnscliolted testimonials. R.C.A. BRAND NEW. i5in. 15 ohms. 30 watt P.M. speakers 
hoice of component values. Covers all . : £9/19/6, carr. 12/6. 


ing Home," So tak? eee | . can get the * Yy C.M.G. 25 PHOTO CELLS (OSRAM). Brand new, 15/-, p.p. I/- 

ize only 6 ~ Sin Zin. in hiees, 1 an ant 50 WATT EX-GOVT. AMPLIFIER with 4-KT66's in paralleled 

strong plastic case with panel, cover and . push-pull. Standard 200-250 v. A.C. input. Output imped. 600 ohms. 

ae [ecucteadie’ WEEE ows ba. Line. High imp. gram. and mike, input. Bass boost control ficced., 

FACHABLE ROD "AERIAL, uses personal : Quality amplifier housed in strong metal case, ready for use. Terrific 
ideal for Bedroom, Garden performance. €25, carr. extra. 


, | BC.454. 3-6 Mc/s Clean and boxed, 41/10). 3/- 
chosen high-efficiency coil inside , BC.455. 6-9 Mc/s. (Command set). Clean and Sonu 41/7/46, p.p. /- 


© building time | hour. 

Cost Gace, PHOTO-ELECTRIC MULTIPLIER CELLS Type 931A. 62/10 
\/-. Also 931A, complete on chassis with multiplier network and 
37/6, plans. | 2-432 valvehoiders, etc., €3/10/-, p.p. 2/- 

r ve Parte Lisle, —— fe | } WAVEMETER CLASS D. Freq. band, 1,900 kc/s. to 8,000 ke/s 
certain to be heavp—eo ‘sexD TODAY | “| ALL PARTS AVAILABLE SEPARATELY (158-37.5 metres) in two ranges, 1,900 kc/s.-4,000 kc/s. Also 4,000 
" kc/s.-8,000 ke/s., in perfect working order. Supply 6 v. D.C. input, 


Dep 1 | £5/19/6, carr. 5/-. 
CONCORD ELECTRONICS ( t. W.W. ') E.H.T. TRANSFORMERS: 4.5 kv. at (0 m/a. Pri 230 ¥. BARGAIN 
69, Preston Street, BRIGHTON, |! PRICE 32/6, post 3/-. 
METERS 3)" ROUND PLUSH Rar Teeee. BRAND NEW. 
0.300 v. A.C. 30/-, p.p. 1/6; 0.200 v. A.C. 25/-, pp. 1/6 
MAGNETIC MARCHING COMPASS MK. I. Pocker size, 2hin. x 
2hin Black bakelice case, mirrored lid, 14/6, p p. 9d 
3AS VALVES, brand new, (DCC.90), 12/6, p.p. 9d 
CONDENSERS. 2 mid. 7.5 kv. wkg. at ISkv. Test (Dubilier) 
Brand new in original crate, €2/10/-, carr. 5/- 
VARIABLE VOLTAGE REGULATOR TRANSFORMERS. 
e 3° T YPES Input 230 v. A.C. at 21 amps. Output 57.5 volts in 16 equal steps 
to 230 v. at 2) amps. Ex-Govt., in perfect condition £12/10/- 
TO youR carr. extra. 
DON “6” Lng apn go “age CABLE, on | mile and | mile 
ie TION drums. €5 per mile, 25/— per | mile, carr. extra 
SPECIFI A VALVE TESTER (by Radio City Products, U.S.A.) a 314 
Brand new, unw with instruction manual 110-2 Cc 
50 c/s. Will test most American valves from 1.1 v. to 200 v. 410, 
carr, 5/-. 
ROTARY CONVERTERS, Ex-Gove. 12 v. D.C input 2004 AC 
Output 50 cycles at 125 watts. Complete in carrying case, with voltage 
control, sliding resistance, mains switch and 0- v. A.C. flush meter 
in perfect working order, €8/10/—, carr. extra. 
ROTARY CONVERTERS. 24 v. D.C. to 230 v. AC. 50 cycles 
. | 100 watts. Fully tested, €4/12/6, carr. 7/6 
3000 T YPES — 7 Z | RACKS. STANDARD G.P.O. For !9in panels. sis) channel sides, 
" correctly drilled, heavy angle base. Height 6fc. & /~, carr. extra 
COILS standard or special APQ@? RADAR JAMMING TRANSMITTER. Containing 93la 
up to 80,0002. 


ore 2 complete with resistance network; 2-6AC7's, |-6AG7, 
CONTACTS up to 8 c/o’s. 


| 27-8012 valves in push-pull. For use in centimetric bands 
600 and HIGH-SPEED £4/19/6, carr. 10/- 
DINGHY 5$.O0.S. TRANSMITTER BC.778E. Complece, 39/6, 


err, 5/- 


BEACON TRANSMITTER RECEIVER RT.37-PPN2. Complece 
with aerial mast, H-5S.30A headset. 9-i.4 v. B7G Min. valves (5- 
3AS's 3-485's, 1-1R5), also 2-2 v. 7 pin Syn. vibrators. Complete 


STOCKS in heavy duty haversack, few and unused, €4/19/6, carr. 7/6 


ACCUMULATORS. Bakelite cased. 2 v. 100 ampere. 75 actual 
OF Ex-Govt. New and Unused. Complete with carrying handle, ideal 
for coupling 6 or 12 v. storage batteries. Size 65° x 64° x 34". 15/- 


KEYSWITCHES each. Carr. 3/6 each. 3 sent for 7/6 or 6 for 12/6 Carr 


BENDIX DYNAMOTORS. 26 v. D.C. input 230 v. O.C., output 
at 100 m/a. New and box, 24/6 


THE KEYSWITCH CO. CARRIAGE APPLIES TO ENGLAND ONLY 
VOTATIONS TO THE TRADE FOR BULK SUPPLIES. ALSO 
ALL POST OFFICE EQUIPMENT RCTUAL ENQUIRIES WELCOMED. MANY OTHER LINES IN STOCK 
Enquiries to Sales Manager 


126 KENSAL ROAD, LONDON, w.io & | | 15, LITTLE NEWPORT ST., LONDON, W.C.2. 


Telephone: LAD. 0666, 4640 Grams: “Fonequipt’’, Londen, W.10 (ADJOINING LEICESTER SQUARE TUBE STATION) 
GERrard 6794/1453 
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Very high ohmic value. 


BAND Ill CHANNELS 8-9-10 | | fons tom 2 2 ow 


to 0.1 


A new CONVERTOR KIT is now available for Temperature coefficient almost 
LONDON—MIDLANDS—NORTH lt (siahty pie. 


Noise value 10 times better than 
Fit this new convertor not to your set but R.C.S. permitted maximum. 
inside your set, even 9in. table models, and 


, Comprehensive range available 
retain that professional look 


This convertor has been evolved since the I.T.A — — a —— 
roba e orld’s smalles 
transmissions began, and is based upon experience » y — ™ 
layer resistor 
gained in the conversion of very many Band | sets in 
the London area 
IT will convert any set, any age, TRF or Superhet 
includes station switching 
provides pre-set contrast balancing 
sses only one aerial input for both bands 
provides manual tuning or Band ii 
is totally screened 
completely rejects unwanted signals 
IT requires no additional power supply where either 6.3V 
amp line is available 
CONVERTOR wired and aligned with ficting instruc 
tions £4 
KIT complete in every detail, less knobs 42 
KNOBS each 
CIRCUIT and instructions in detail (free with kit) 
BAND Iii AERIALS (send for list), fron 
CROSS-OVER UNITS—Outdoor (printed circuit) CONSTANTA 
AERAXIAL feeder cable 


When order please state present B.B.C. Station 
ar 4\ TA Orders over £2 post free We are confident you will not better our 
delivery and service 


Cc. & G. KITS 
285, LOWER ADDISCOMBE ROAD, ca - STANLEY PALMER LTD 


y y MAXWELL HOUSE, ARUNDEL ST., LONDON, W.C.2 
, , 


Phone: ADDiscombe 5262 Phone: TEMple Bor 3721/2 


DaG 603 


We want to buy:- 


BC 312 
THE wwEAL Hecate ae | £30 each. 
HIGH VOLTAGE TEST SET aes | 


AND 


pc6io at £200 each 
row even ALTHAM RADIO CoO., 


spenabcbamnaatines Jersey House, Jersey St., Manchester, 4. 


Telephone: Central 7834/5/6 


Largest stocks in Europe of Government surplus material. 


f MATCHING SETS for EQUIPMENT, 
CUBICLE ( ‘ SPEAKERS AND RECORDS 


Strongly constructed portable ste ' 
case with lifting handles, adequately Write for fully illustrated Catal 
ventilated, finished in attractive grey 

hammer foish ename 
DIMENSIONS 
Height I7}jin. by - 
width 18}in PROTECTION 
WEIGHT ub A miniature magnet circuit breaker 
CONTROL in the primary cireuit and double pole 
Continuous and smoothly variable on-off switch with double pole mains 
trom sero to 2,500 volte by means of fuses provide perfect protection 
continuously variable regulating (rane VOLTMETER 
former 

j The test voltage is applied smoothiy 

| without high stress from voltage 

' 

" 


A high-grade instrument connected 
in the primary cireuit but sealed to 


rages read output voltage 
uré 


2.5 KV at 500 VA 


INSULATION TEST SET i § . . : 
. ),\ FT Price £40.8.6 —————_—_—_ —_ -—— 
Complete with test prod The “ DUNSTER 


A L. STAMFORD (Dept. E.4), 20 College Parade, Salusbury Road, 
PARTRIDGE WILSON & OO. LTD., Davenset Elect. Wks, Leicester ___kendon, N.W.6 


OcTOBER, 1956 WireELess Wor_p 


UNISON UL3 


AMPLIFIER 


lhe UNISON UL3 Amplifier has been designed by 
unitelex engineers to mect the demand for an 
economical amplifier which will nevertheless do full 
justice to modern gramophone recordings and 
VHF/FM radio transmissions. By the use of specially 
planned components, careful circuitry, and the 
elimination of wanna features, a level of per- 
formance and versatility has been attained which is 
unique in amplifiers within this price bracket. 


OUR TRADE MARK “UNISON” SYM- 
BOLISES THE PERFECT CONDORDANCE 
OF ORIGINAL AND REPRODUCED 


separate inputs are 

vided on the UNISON 
1.3; for gramophone pick-up, radio, and microphone, all of 
which may be left plugged in, and selected by a four-position 
witch, which also provides equalisation for either 78 r.p.m. or 
L.P. records. Input sensitivity is high—90 mV. on gramophone 
und radio, 30 mV. on microphone. By virtue of the high level of 
Negative Feedback utilised (20 db), amplifier distortion has been 
reduced to a point (less than 0.5% for 3 watts at 1 kc.) where it 
may be neglected. A frequency response of 30/30,000 cycles 
+ 3 db is attainable. Total output is 5 watts ultra-linear, with 
matching for 15 ohm or 3 ohm loudspeakers. Separate Bass and 
C'reble Controls are provided. Adequate H.T. and L.T. supplies 
for a radio tuner unit are available via a 4-pin plug and socket at 
the rear of the amplifier. Modern long-life BVA. valves are 
utilised. The amplifier is completely enclosed, and finished in a 

metallic gold stove-enamel, 


The UNISON UL3 Amplifier, retail price 10) guineas, is obtainable 
from your Hi-Fi Dealer or direct trom the manufacturers. Trade 
and export enquiries are invited. 


umitelex (london) Itd. 
2/4, PAGNELL STREET, LONDON, S.E.14 


Tel.: TiDeway 5842 


+. ? went 


ARE YOU SEARCHING ? 


a ht 5 


FOR HIGH QUALITY 


LECTRONIC MINTATUR 


Make contact with Ardente Acoustic Labora- 

tories Limited, for details of high-quality 

Miniature Earphones, Transformers, Switches, 

Volume Controls; also of the widely-known 
ARDENTE Hearing Aids. 


SUB-MINIATURE 
TRANSFORMER 


» 


SIZE 
313° x 425° x SI 


we 


Of robust construction; its unique design of laminations 
enables Transformer characteristics to be closely controlled, 
despite its small size, Weight: -12 ozs. Lead-out wires 
are colour coded for phase sense of windings applications 
Specially designed apparatus, capable of detecting one short- 
circuited turn of 50 SWG in 5,000 wrns, is used in manu- 
facture to safeguard against premature failure caused by 
electrolytic action on the fine wire at short-circuited points 

A comprehensive range is available. A typical example is 
a Transformer with primary inductance of 100 Henries with 
no D.C. in the winding. The graph shows variation of 
primary inductance with D.C. in a similar unit 

Special designs of Transformers are produced to mee 
individual requirements. 


THE MINIATURE EARPHONE 


| will be featured in a following advertisement 
details will gladly be sent on request. 


™ = ‘ 
A R ELECTRONIC 
D NT-E components 
: 4 “a, Details on request to 
ARDENTE ACOUSTIC LABORATORIES LTD. 


8-12 Minerva Road, North Acton, London, N.W.10 jf 
Telephone; ELGar 9923 (5 lines) i 
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| H ANNEY or BATH | | HATFIELD IMPROVES EVEN ON ““PERFECT’” WAVEFORM 


(With apologies to you know who) 


O F F E BR Ss Even on perfect waveform? Well, it's a bit difficule when the 


distortion is as low as 0.28 of 1%, but we have managed it, and, 

VIEWMASTER 8 STATION T.V. TUNER (?. Telev even more important, with fewer components, - the oscillator 

Deneo ectlast with screens, can and screws GO/-; Denco ewitch, Fine Tuner, Cot) is now complete with directions for working at Ke/s or up to 

maranting plates and tag panel 27/-; Kit of resisters 7/6; TOO condonants kit with 75 Ke/s 

(wo printed lve holders ete. 43/-; G utrole B/ Comax P/Bk ‘ . 

2/6; cr pace 1p oe 4 of snele a rot ED’ Git the tex Bias Oscillator Coils. The HATFIELD oscillator has COM- 

Genuine MULLA ut co-ax, ete. €8/19/6. Denco Coilset tor PLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S. 

conversion of the V-Master #/V the LF. amplifier 20/-. OR Complete kit output voltage 50% greater than the H.T. voltage, | valve, | coil, 
A B/V conversion components 39/ 6 | Maodard V-Master items in stock. Pull simple circult. 

Net available Seunds incredible, but it is GUARANTEED. 

MULLARD 6 VALVE 2 WATT AMPLIFIER : Send for copy of N.P.L. report. The HATFIELD oscillator is 

Punched chassis 10/6; “Gileon Trans. Maine 35/-; Outpat Kistone Trane now made with output impedances to suit any Head on the market. 

Maine 35/-; Outget 21 /- lenser kit 20/-; Resistor kit with 3 pots. 22/6. Com- 

plete kit with Genuine Mullard VALVES €8/19/6. Full list available. TAPE RECORDISTS ! Are you Completely satisfied with your 

MULLARD 610 AMPL vee recordings? Bad waveform in an oscillator can cause DISTORTION 

Kate Resistors B7\<; TOC Condensers Kistone Maine Trans. 36/- (100 ma.); due to intermodulation. NOISY BACKGROUND due to D.C. 

42/6 (120 ma.) Outpot Trace. 45+ (6K or &K), Gilson mains trans. 60/- (140 ma.); component in an asymmetrical waveform and INTERFERENCE 

Outyat Trans. 47/6 (6K or 8K), Ultra linear type 68/6; Partridge Maine Trane with radio due to harmonics beating with incoming signal. The 

66. : Cmiget _ f ae 55/6 Pastidge Uwe 4 Y Me, tree 98/9. fundamental frequency cannot cause audible beats. 

vibe bed oRhasels 4 wi baee plate nied ront pane / a 

Chassis (panel not printed) 8/6 and 12/6 respectively. Condensers ‘A’ 1 ° COIL, complete with circuit, 10/6 post free Patent app. for 

Ter ee See © Cae Cee pen Pee ee areas, Srey Seeee THE “ VISCOUNT ” tape recorder, successor to the  Herga ” 

a and making FULL use of the push-button facilities of the wonderful 
OSRAM 012 PLUS AMPLIFIER new Motek K8 deck, Servo brakes, Button control of Amplifier 
raiban en kit, 17/4; — l meg pas 4/6 on h ae V amange -_, 55/- Ea roller, pads and brakes. Adjustable Azimuth and possibility of 
46 components with joove lead terminations (includes packing charge), Maine ‘ 

trans., 65/6; choke, SA/6; output trans, 85/6; W.B. componente. Choke 18/9; ee Dynes —_ = py sapemy ewe, But —. or 
itpat trans, 9B/-; Deneo drilled chassis, 14/6; Deneo 919 Pius printed panel, 7/6; eatiet and judge whether this is not the st valve in recorders 

preamp. of passive chasais, 6 Full list available at 42 guineas, or £22/2/- down and 12 monthly payments of £2/3/! 

COMPONENTS are still available for the following P.M. TUNBRS:—Wireless World or £7/2/6 down and 8 monthly payments of £5/4/- 

Mullard, Osram 012; Deneo Maxi-Q. List available BIAS REJECTOR COILS 

WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Collects (TK end Even a smali amount of bias frequency getting into the amplifier 
super-Vieor), 44/6; 10.408, 40/-; 305, Zij-; D.C. 200c., os: some oy: can cause a lot of trouble, and nearly all tape recorders need a 
ne BOS 18 1s each ; a L/-; AT om 30/- one. 9 rk =o rejector coil to prevent this 

, (0 Onassis Magnaview, 37 . «, Buper-V isor 0 a naview 

41/8; WA/DCAI, 42/-; W AIVOA @l/-; WA/LO1 and WCl, 9/6 each; WA/FMAl COIL, complete with instructions, 5/6 post paid. 

21/-; WA/LOTI, 42/-; WA/wBTI, 16/ MOTEK TAPE DECKS 

tend stamp tor lists, Please add postage to all orders under £3 (exeess refunded | The famous K8 deck; twin track, two speed, with push buttons 


and SERVO braking, is a beautifully finished job at only 20 gns. 
L. F. HANNEY 


Post free. Or H.P. terms on application. 
77 LOWER BRISTOL ROAD, BATH 


| HATFIELD RADIO 
thy 78 STROUD GREEN RD., LONDON, N.4 


e MANCHESTER 
~‘piapmanienne SLEEVINGS | | AUDIO CENTRE "2%. 


C d POLYTHENE LANCASTER HI-FIDELITY COMPANY 
V.C. an 


ore stockists of 


P. 


All leading makes of Quality equipment including 
SLEEVINGS | ARMSTRONG, LEAK, QUAD, PYE, SOUND SALES, 


INSULATED WIRES | etc., etc. Large variety of Loudspeakers, Direct 


Comparison facilities. 


and FLEXIBLES | FERROGRAPH TAPE RECORDERS 
A.\.D. AN? A.R.B. AP : 


PLASTICABLE LIMITED 144 OXFORD ROAD 
HAWLEY LANE - FARNBOROUGH - HANTS _ MANCHESTER, 13. (All Saints) 


PHONE: FARNSOROUGH, HANTS 6s Bus Route 41 or 42 to Roxy Cinema. 


| Hire Purchase & Credit Terms for equipment. 


TELEVISION AERIAL COMPONENTS 1 
DESIGNED FOR CONSTRUCTING BAND I & BAND I11 T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 
Selecting at random from our new multi-page catalogue : 
* Band Ill Folded Dipoles (As ittustrated) * Mast Coupling units for 2” Masts 


% Reflector and director rod holders * Insulators, both Rubber and Plastic 

, (As illustrated) 

*% Masthead Fittings for 2”, I”, 14’ * Alloy Tubing for Elements, Cross- 
and 2” Masts boom and Masting 


Send !|/- P.O. for the revised, fully illustrated catalogue to: 


FRINGEVISION LTD., Marlborough, Wilts. Phone 6578) 7% 


> rr | 
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RELAYS P.O. TYPE 3000 


BUILT TO YOUR 
SPECIFICATION 
QUICK DELIVERY 
KEEN PRICES 


CONTACTS UP TO 
8 CHANGE OVER 


METERS GUARANTEED 
F.8.D. Size T 


100 Microamp 2hin. 


FR 
2hin. MC F gp Seema Woes 
(multirange scale) Sin. 
; rs 


/FR plug type 
C,FR 
S Elliott 5Q/87 


: 


scaled 0/15 KV) 
Milliamp 
l 


F 
FS 
IF 

F 

F 

F 


Amp 


-0-50 Amp 


Volt 


SaceteT 
E RARGEOR OAR ARRAYS 


Ueeueccaseesssastaesees 
FT rr Seesei 1 SSSGSRSRRi 11 


70 


4 vo 2jin. ES 
INSTRUMENT Ly” omteenoen Full Wave Bridge 1 m/a 6/6, 5 m/a 7; 


FREQUENCY MODULATOR. As described in June issue p. 252, for making 
obbulator, 10/6. Post 2/-. Also 955 valve with holier 7 6 
TRANSFORMERS. Normal primaries, 350-0-350 v. 120 m/a, 2*6.3 v 
ind 5 v. tropicalized. 26/- Also 150 m/a with extra 6.3 v. 30/-. Post 2/6, 
VARIAG TRANSFORMERS. 80 CO 7.5 amps enabies mains to be kept con- 
stant 130/-. Cge. 7/6. 
R.F. UNITS. Type 26. 60/65 mc/s variable tuning, with valves, 26/-. P 2/4 
RACKS..POST OFFICE STANDARD. ft. hich with U-channel sides 
drilled for 19in. panels, heavy angle base, 4ft. 10in. also in stock., 
JACK PLUGS. 2-contact with § round screw-on cover, 2/6 ea. 27/- doz 
INSPECTION LAMP. Fits on forehead leaving hands free, battery case clips 
on belt 7/6. Post 1/6 takes E.R. Battery No, 1215 2/9 post Od 
PHOTOMULTIPLIER Wo. 931A. Ideal for film scanning, spectography, 
Alpha counting, colorimetric measurement, etc., supplied complete in 
ightproof chamber with lamp, wired with the resistor network, 70/- 
SIGNAL AND NOISE GENERATOR. Television frequencies 20/88 Me/s 
in 4 bands. Crystal oe Operating on 115 v. or 80 v. suitable for 
onversion to 230 v. Few left at the very special price of 48/176 
TEST SET 205. Wavemeter range, 3.06 to 3.45 centimetres, built-in oscillator 
with 9 valves Klystron type CV.129, ete., 817/10/- 
AMPLIFIERS. A high fidelity unit with separate Bass and Treble controls, 
‘ Stant impedance attenuator for setting volume level. 15 watt output, 
for 200/250 v, A.C, mains operation, Ideal for P.A. work, dances, etc 
LESS VALVES, 812/10/-. Complete with valves, €16/12/6. Cge. 12/6 
RECEIVER R1166. Brand new, Aerial tested. In maker's original transit 
case, £11/19/6. Carr. 10/6. Publication giving circuit diagrams, ete., 1/3 
45 Me's PVE 1.F. STRIP. These vision units are brand new and complete 
with 6 EF50O valves and EAS5O. Our price only 65/-. Post 3/ 
TELEPHONE sets. For perfect communication between 2 or more posi 
tions, Wall Type, one, pair of units, 85. Batteries 6/6. Twin wire 66. yard 
. sk Type, now = ailable, latest modern style. Two complete units ready 
17/6 e 6d. per yard. Post 3 
RADIO ACTIVITY. MEAS RING INSTRUMENTS. Various types, 1002C, 
10028, Airmec Rate meter No, 1011B in case with Gamma probe, spare 
Geiger tubes, ete. The 64 Scaler. Further details on request 
neue y ray Adjustable between 45 and 75 deg. Far. 250 v 
lO a Ideal for greenhouses, etc., 36/-. Post 2 
GEARED. MOTORS. 4K.P.M, at 12 v., 4 K.P.M. at 24 v, Very powerful, 
a lied with a suppressor which can "easily be removed, 36/-, post 2 
P. 


PEAR SNS. Orie, In portable case with flex and plug in own com 


50/- 
VENTAXIA FANS. 6in, diam, blades 130/-. 12 volt 
D 90/- post 2/9 
GENALEX EXTRACTION FANS. 230/250 volt 60 ev. Induction motor 

$50 r.p.m,. 86 watts Gin. blades silent running, €6/16/-. Cge. 7/6 
RATIO "ARMA UNITS. Sullivan, 600 ohms 600 ohms, H/-. Post 2 
WHEATSTONE RESISTANCE BRIDGE. | to 10,000 ohms. Plug type & 


ELECTRO MAGNETIC 
COUNTERS 


5 
230/260 volts A.C, 


Post Office type LIA, counting up 
to 9,000, 2 to 6 volts D.C. 3 ohm 
coll, 12; 6 each, Post 1/-. Many 
other types in stock. 


aevany CONVERTERS. Input 24 voit D.C. Output 100 watts at 230 
A.C., 92/6. Available in a metal case with switch, 106/-. Cge. 7/6 
ROTARY CONVERTERS. Input 24 volt D.C. Output 150 watts at 230 v 
4.C, 200 watts at 220 volts A.C., complete in wood case with 0/300 volt 
meter, 4 position switch and voltage regulating resistance. 150/-. Also 


svallable with 12 volt input, 170/+. Cge. 10/- 
L. WILKINSON (CROYDON) LTD. 
19, LANSDOWNE ROAD, CROYDON 
Telegrams: “WILCO,” CROYDON 


Phone : CRO. 0839 
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RADIO TRADERS LTD. 
23 WARDOUR S&T., LONDON, W.i. (Coventry Street end) 
Phone No. GERrard 3977/8 Grams: ‘‘Radiotrade” 


SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO- 
LYTIC CONDENSERS 

8 mid. 450 v., 2/6 each; 16 mid. 450 v., 3/-5 32 mid. 450 v., 4/-; 8 x 8 mid. 

450 v., 3/9; 8 x 16 mid, 450 v., 4/-; 16 x 16 mid. 450 v., 4/6; 32 x 32 mig. 

350 v., S/-. Bias Condensers: mid, 25 v., 1/6; 50 mid. 50 v., 1/9. 

Please note we can offer special discounts for quantities 


, 
ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect 
condition. 

1/6; 24 mid, 450 v., 2/1 


16 mid. 375 v., 2/-; 24 mfd, 350 v., 


mae 1’ —hppmaemeenes 1,000 mfd. 12 v., 1/6; 25 mid. 25 v., 1/3; 50 mid. 
vy Un 

BLOCK PAPER CONDENSERS. 12 mid. 250 v., 7/6; 8 mid, 600 v., 
7/6; 4 mid, 400 v., 3/6. We carry « large stock of block paper type con- 
densers. We invite your enquiries. 


 Yageanongy | MICA CONDENSERS. .000/, 0002, 0003, 0004, 0005, 
/- per dozen, 

200 Assorted Moulded Mica Condensers, popular values owe 
200 Assorted Silver Mica Condensers, popular values aie 
200 Assorted Carbon Resistors, §, } and | watt. Good selection 41 10 @ 


PAXOLIN SHEET. i8v 4) x yin. 16; 10x 10% Ain. 4 Wx i0x din 
3/-; 10 x 10 x yyin., 2/-; 20x 10x yin, 4/-. Minimum P & Pkg. 1/6. 
—— SARGAIN OFFER OF METERS 
one " Mecers as used in $.27 receivers, €2/10/-; 0-200m/a., 24 in. 
t 0-300 m/a., 2hin., 10/6; 0-500 mia, 2tin., 12/6; ave (sealed 
ont uV.), 10/6; 0-1 mie. din. (scaled 0-300 ‘ ‘mag feed” 7 


8.T H. CRYSTAL DIODES, 1/3. Very special price for large quantities. 


Seeevens. 4 watt, 2/6 doz ; 4 watt, 3/- doz ; | watt, 4/- doz ; 2 watt, 
~ doz, 
W.W. RESISTORS. 5 wate, 1/6; 10 wace, 2/6; 15 wace, B/-; 20 ware, 


3/6. We carry stocks of resistors from 2 watt to 150 wace W.W. Your 
enquiries invited, 


HIGH STABILITY RESISTORS. { wate 5%, 64.0 | wace 5%, 94.; 
1 wate 5%, U/- few values in 1% and 2% still available 

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR 
ANTEE TO STOCK ALL VALUES, 

W.W. VICONTROLS. ALL WELL-KNOWN MAKES. Pre-set cypes, 
2/6; Spindle types, 3/-; Carbon type, less switch spindle and pre-set, 
2/- With switch, 3/6 each 


SEMI-MIDGET 2-GANG. 0005 Condenser, size 2§ x 2 x Ifin., o/? 


each. 


PUSH-BUTTON UNITS. i0-way, complete with escutcheon and 
knobs, 10/6 each; 4-way, 2/6 each; knobs 3/- doz extra 
JONES PLUGS AND SOCKETS. 4-way, /-; &pin, 16; Bpin, 4; 
10-pin, 4/6; 12-pin, 6/- per pair 
—_ oS ARGAIN OFFER OF SAT VORIGS nee 

ay ’ eorr Ouey Bell Battery Size 64 x 44 x aie . 

7 L.T, 70 af & toe evpees 

150 v a r “2. 2x5 ; 
oe © mat Dh , oveve 

5 x 34 x ‘Thin. , 4 

on y 2-2 sealed and unused. All plus 1/6 pose and pkg “Special 
reduction for quantities. 


WEARITE COILS. PA4, PO4 PAS, POS, 1/3 each............... dot N1j- 
VALVE HOLDERS. Moulded B9A, 7/6; B7G 6/-; Int. Oct, 9 gies 
Eng. Oct. .... ‘ a6 
VALVE HOLDER FITTEO WITH LOWER CAN, ‘Whe per * ox 
extra. Screening Cans for B7G and 
Paxolin V/H Int. Oct BIA, B7G, S/- per ate Eng Oct, — 
7-pin . — 
BELLING.LEE PLUGS ‘AND SOCKETS, Spin 1/9; 7-pin, h- et 
1 
AIR-SPACED TRIMMERS, 5, ‘10, 15. 2», 25, ‘50; and 75 of pre-ser 
and spindle types 2)-each.... dou. 
PYE PLUGS re SOCKETS, 1/6 per pair, “ 
GROMMETS, rs. assorted grommets, 4 to lin 
POST OFFICE P JACKS No. 10 I/+ each pubes 
Lamp Covers for same.. ceonebes 
P74 2-pin plugs ond sockets are now available, 3/6 each. 
OUTPUT TRANSFORMERS. Muiti-ratio, all each; Pentode 
eons 20h 
WESTECTORS. WX6, WXi2, W!2, wa, ‘We ath.. +» bon 
SIGNAL LAMP HOLDERS. P_nel mounting, complete with 
adjusting lampholder, 2/- @B6N.........ccccccevcsceeeeecceceeenenenenee doz 
TAG STRIPS. aay, Bes hetetnd 2/6; Sway, J/-; Towey, 4-5 
28-way . dot. 
POINTER KNOBS 
spind 
WANDER PLUGS. Red and bleck.. ioe —— don 
PHILIPS TRIMMER TOOLS. I/- each don 
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. 
ALL ORDERS FOR LESS THAN © ADD POSTAGE 
We invite your enquiries for items not listed 
Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturdays. Callers Weicomed. 
WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


K 


Tee " pieced...cach 


‘Small ‘black with white line, wandard jin 
Z 


WIRELESS 


ASK ARTHURS s FIRST | 


Valves and C.R.T.s in great variety 
AVO METERS IN STOCK 
~— Model 7 . £1910 0 
Avo Model 8 . 43 10 0 
COSSOR Oscilloscope Model 1035 ......4120 0 0 
COSSOR Oscilloscope Model 1052 £104 0 0 
ADVANCE AND TAYLOR Meters always inSTOCK 
LEAK TL/10 Amplifier and ‘Point One”’ 
Pre-Amplifier. Complete . — ee 
LEAK F.M. Unit with built-in Power 
Supply vidi 0 
JASON F.M. Unit with Power Pack 0 
CHAPMAN F.M.81 Unit €21 0 


VE MANUALS 
Mulford 10 LOUDSPEAKERS, RADIO, 
Osram TELEVISION, RECORDERS 
Osram Part 2 AND RECORD PLAYERS OF 


’ 0. 6 
of bag Roe LEADING MAKES 


ee Ee Goods offered subject to being 
rt ane science in 
Sound Reproduc 
tion by F. H. Brit 2 @ WE WELCOME YOUR 


1 PH 
ome, se 64. extra ENQUIRIES on Radio and 
otta 
Electrical 


unsold and to price alteration 


paops; ARTHUR GRAY. _ 


GRAY HOUSE, 150-152 GCHARING OROSS ROAD, LONDON, W.0.2 
TEMple Bar 5633/4 and 4765 Cables: TELEGRAY, LONDON 


GOOD VALUE—SERVICE AND STOCKS 


BENDIX RADIO COMPASS MN 267 

A superb 12-valve receiver covering 3.4-7 Mc/s., 325- 
695 Kce/s, 150-325 Kc/s. Valves used 5-6K7, 2-6N7, 
2-6)5, 1-6B8, 1-6L7, 1-6F6. Complete with 28-volt dyna- 
motor and switching motor, in good condition. Loose 
stored, PRICE £3/10/-, Carriage 8/6. 


MOVING COIL MICROPHONE 


By famous maker A high-grade microphone 
combining excellent close speaking performance 
with low background pick-up Attractively 
styled and finished in black and chromium. Brand 
new, boxed. PRICE &3/19/6. Post 2 


MOVING COIL HEADPHONES 


Velvet faced earpads complete with lead and plug 
12/6. Slightly soiled, 7/6. Postage 1/6 


KELVIN RATIO METER 
Mirror backed Type Mn HG- 


ABS KB 630/01. 8in, scale. Deflection 
approximately 6 micro-amperes, 
£5196 \ few with sluggish move 
ment, 23°10/-. Post 2/6 
MILLIAMMETERS 2jin) round, 0-10 milliamps 6/6 each 
SOLAR ELECTROLYTICS, cantype. 8x8 mfd. 40 ¥ 
working, 20 mfd. 150 v. working 2/- each. Clips 4d.each. 250 mfd., 
12 v. working 1/3 each, or 12.- per doz. (TCC flat type 
SPEAKERS, Unused Sin. with baffle and fret 


cloth, 12/6 each Post 1/6 


POCKET VOLTMETER M.C. 
2 ranges. 0-250 V. and 0.15 V. D.¢ Press button 
12/6, Post 1/6 
VCR97. Brand new, boxed 12/6. Post, insurance 
46 
Telephone ; GER 2613 
Open daily 10.30 a.m. to 4.30 p.m Closed all day Thursdays 


The RADIO EXCHANGE Co. 


NEWPORT PLACE LEICESTER SQUARE LONDON W.C.2. 


WorLp OctToBer, 1956 


r——MIDLAND INSTRUMENT CO.—— 


JOHN OSTER (U.4.A.) OTOns, | 33 v. L4-amp. D.C, shunt, epeed 600 r.p.m., fitted 
enclosed reduction gearbox, with 2 outlet shafte in-line with motor, fin. dia., 1}in. long, 
ljin. between centres, pro widing Vv very powertul drives of 6 and 24 r.p.m Aaiso angther 
shaft at right engine to motor which hae a fine adjustment jn. jjnear recipro¢ating 
movement 24 times « minute, size overall The long, Shin. wide, 3in. high, ¢asily the 
fine at of ex-Govt. motors, well worth £12, our price as brand new, 30/-, post 1/6 
HUGHES 12-VOLT DC. SHUNT MOTORS, 
« 1.25 ampe., up to 2-amps. on load, speed 
external reversing tesmingtions, size 
long, Ll jin. dia., pin. dig. shaft, weight 20 oz., 
| impregnated beartnge balanced armature, a. 
very enperior powerful motor, origina] cost over” 
£7, otf price new unused 10/-, post 1/3, 2 for 
20/-, post paid Ditto, fitted reduction gears, 
giving « final drive of either 920 or 160 r.p.m 
ch required), 12/6. post 1/6, 2 for 
1 


TRANSISTORS, germanium junction P.N.P., by the leading manufacturers in this 
mtiry, complete with data, 10/-, post & 

SLYDLOCK FUSES, 5-amp, back terminations, brand new, 1/6, post 44., 15/- doz 

poet 1/1, ditte 15-Amp. end terminations, brand new, 1/6, poet 4d., 15/- doz., post 1/3 

BURGESS MICRO SWITCHES, 2 types, red spot, normally closed, or green spot, 

normally open, new unusued, ie. post 44., 18/- doz., post 1/3, reduction for quantity 


NAVIGATORS CHART BOARDS, selected 7-piece polished 
wood 17in. « 17jn. by fin. thick, fitted brass parallel motion 
jrawing arm, hinged to board edge slide with lock screw, 
tree arm end fitted protractor scale marked in degrees, also 
ruled Perepex transparent straight eige l0in. x Sin, 
ii thick, each with locking device, board back has 
feet with pencil holder, these are brand new and béxéd, value 
our price 25/-, post 2/6, 2 1or 50/-, post paid 
BENDIX SELSYNS (Magslips) Sig. synchro tranemitters, 
iv. BO-eycle single phase A.O., We have supplied over « 
thousand of these to large firtas and Govt. Depta. for aute- 
santion, , reeearch, these are brand new, elaborately pro- 
ted and packed, each with angular accuracy, etc., test re- 
port ur price per pair (2 unite), with wiring diagram, @()/-, post paid 
ACHROMATS yaa or Taylor Hobson, new and perfect, 5 types all 40 mm. dia., 
(/1.7, (72, t/2.3 2 , foeal lengths are approx. 2jin., 3in., 3pin., 4in. and 4)in 
respectively, unmountec ¥/-, each post 6d., in brass mounts 12/6, post 1/- 
ELBOW TELESCOPES, by Cooke, Troughton & Sima, 4 x 30, consists of the variable 
orthoscople eyepiece, right-angle and image erector root priem and objective, in brass 
housings 9in. long, 4jin. high, base 5jin. dia., unused and perfect, cost over £20, our price 
50/-, post 2/6 


MAINS BLOWERS, 200/250 v. A.C./D« j-amp., 5,000 r.p.m., conslate of the motor 
with attached enclosed fan, end funnel intake |jin. dia., side outlet lin, x fin., plinth 
base Sin. « 4)in., finish black crackle and diecast aluminium, size overall Vin. long, 
4)in. wide, Sin. high, weight 7)!b., a very superior blower, offered at a fraction of original 
cout, new unused, 25/-, post 3/-. 
Many other bargains; send stamped addresied envelope for lists. 

MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 
Tel.: HAR 1308 


BROWN ’'S M/C HEADPHONES with ear pads and 6ft. cord 16/6 
VALVES. Please send Mey lists. 
RHEOSTATS. i2 v. 2/6; 12 v. Sa., 10/6, 
NEW PREGUENCY CRYSTALS. 10/6 each. Lists sent on request 
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350 
or 250-0-250 voits 80 mA. and 4 and 6.3 v. 4a. and 4and 5 v.2a. Price 
22/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 
20, 24, 30 volts, 2 amp., 22/-. Output 17-11-5 volts 5 amp., 22/9. Ourt- 
put l7-li-Sv. Na., 16/6. 6.3v.22.,8/6. Allwith one year’s guarantee 
D.P.D.T. RELAYS. Operate at 200/300 voles D.C., 8/6. We can 
supply any type of relay to your requirements. 
NEW SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps., I4 9; 
4-amp., 23/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA., 3/-; H.W. 
250 v. 100 mA., 10/-; 250 v. 300 mA 18/6 
GERMANIUM or SILICON CRYSTAL DIODES 3/5. 
M/C MICROPHONES with matched Trans., 15/6. 
AUTOMATION AND TIME DELAY. We specialise in units 
giving varying time constants. Please send us your requirements 
or problems. 
FISHING ROD AERIALS. Ser of 3 9/-, plus 1/6 rail ey ag 
NIFE NICKEL BATTERIES. |.2 v. 2.5 A 23 x j x 3in., 6)/-. 
CHROME-VANADIUM HIGH SPEED STEEL twist 
DRILLS. Serof9, 1/16 co $, 3/9. Set 7 full size 6/-, 13 10/- in wallets. 
MINIATURE RELAYS. |0 amp. Silver Contacts, 12 or 6 v. D.C. 
Types 5.M. 7/6. S.M. or B, or $.C.O., 8/6. Post paid. 
AMERICAN IFF-TX/RX UNITS. New condition, containing 
6 6SH7, 37193, 2 6H6 Vaives. Tunes approx. 160 Mc/s. To clear, 33/-. 
UNISELECTOR SWITCHES. 50 volts D.C. 26/-. 
P.O, VEEDER COUNTERS. 24-50 volt D.C. 0-9999, 15/6, 
GRAM. PICK-UPS. Lightweight whice plastic. Balanced armature 
New and boxed. 32/6. 
D.P.C.O. RELAYS. Operate on |} v. D.C., 8/6. 
ROTARY TRANSFORMERS, input |2 or 6 v., output 250 v 
80/90 mA., 43/-; 12 v. Vibrator Packs prices on request. 
Ex-W.D. NEW MORSE KEYS, 4/6. 
ADJUSTABLE BUZZERS 4.5 v., }/-. 
Ex-W.D. L.R. PHONES. NEW WITH ar 10/-. 
HI-Q.1.F. TRANSFORMERS. } x i x 2}, 8/6 pr 
WAVEMETER A.M. TYPE W/1432. Calibrated Frequency Range 
160 to 260 Mc/s. Contains 0-1 mA. meter 24in. VQ92 Diode and 655 
valve, etc. £3/10/-. Also other types—See /ist. 
CHROME EXTENSION CAR AERIALS. ift. to 4., 13/6. 
1,200FT. SPOOLS. First grade recording tape made by leading 
manufacturer, 16/6 
8 WATT 6)1N. P. M. SPEAKERS. Complete with matching trans- 
former, 17/6 

All Carriage Paid in the U.K. from Dept. W.W 

Lists gladly sent on request 

THE RADIO AND ELECTRICAL MART 


308, HARROW RD., WEMBLEY, MIDDLESEX, ar. THE TRIANGLE 
Phone: WEMBLEY 6655 


OctToser, 1956 WIRELESS WORLD 


BBC Great Britain's Valve Mail Order House , 
TV ima sours 94) SALE 
Giving 


CONVERTORS 
re ny AIC ect. American sd Deposit 

Se "jaan oe of Commercial , a *thly H 4’ 
25/ priened App . Equivalents n am 10/8. - 
* andé ; 


monthly of 26/- a - ch 
or £7/10/- cash po on y sold at the old price. (ost 


Indicator = 21/6 

SERVICE SHEETS Industrial Neon MH | vnis-40215 7/6 Clean and safe, Old 
The one you require enclosed Test ELS M v K1p- ed . 4 mfd. Cond. Q/-  —y goes like magic. 
available in a dozen assorted 10 6 " B /6 uN B.T.H. Germanium . per hour, 
of our best choice / AC/DC. EFS / J 1 Diede with Covet 0/00, One year 


42/6 eash m'ty ot ‘ 6 
1208. PM. 


, . aves 
LOUDSPEAKER 92'6 La4 33 6 3 oom } pee WESTINGHOUSE 
/ wi s ‘ontact cooled and 
As = oy : | VRS6- “EFR6N The hh ae finned reetifiers. 
ene yUurpose / , 
Speaker in strong alum Post ae “ ee stun i quickest way of FiGROC.1-1-16-1 10/8 


Solum casting, withl 1/6 1@| V R65 -8P } cutting holes tn BISRA.1-1-16-1, 


- ) sheet tal. Th 
* "y — ——— ad | VR654- oY a 5 « 1 Agree BB of 

stem, 15 ohme, grea’ , | ¥R76- Di / yo partes: « "die, & punch and an 
power tandem ALL MAINS THREE a“ Pall? $8) Set" 
sets welght Os be Fine Midget 3-valve Maine Receiver. 230 tae R. - oe incl, key: Size jin, 
Hully guaranteed. Thigy Home, Light, ete., at good strength. te ey @yv ‘ in, 14/9; Hn., Ihin., Hin., 
Bpeaker can be used Build yourself—3 valves, ready- 7 (6) VB125 + thin, 19/6; fin. om 
lose to any Cathode wound coll, tuning condenser, maine ro 6 VRi3 ( 35/1 or” 40/9; lis. 


Ray Tube, there beir transformer—everything except 
no stray magnetic <4 speaker and cabinet. Data av. 
? 


externally, 26/6/- 2/-. a a and cabinet 


VR150/30 


' All prices are with keys 
/6) vree- ELS 8; Antenase 


= | 10/- PIiFCO 

Villl- Head | Ift, Interlocking an. An one Radiometer 
VvU120 6 copper rods, dor 

Yulss-117 


| 26 

MICROMETER krwss meager 
KTW73 dhes A a7 

Brand new / vhemn ’ Continuity and Keate- 


1 ‘ J § “Bf tance Tests. Complete 
Precision ae KT. Speaker with Test Leads. 


instrument BARGAIN 10/- “3 | F | yas pre ft. Iehra wy. 32S 


Please enquire for any number not Usted. Post 1. 


-—CHAS. H. YOUNG, LTD.— 


RCA TRANSMITTERS. Type ET-4331. | kW. (telephone); GLASS AERIAL INSULATORS. 1/6 ea, small she'l 
1.4 kW. (telegraph). Frequency range 3 Mc/s to 20 Mc/s. pore. 44d. ea. or 4/~- doz. Plus post. 
RCA TRANSMITTERS. Type ET-4336. Complete with original CONDENSERS. TCC type II!, 8 mid. 1,000 v, List over 
speech amplifier, crystal-multiplier and VFO units. Unused and re- £3. Only 10/6. Post 1/9. 8 mid. 750 v, S/6 ea Post 1/6 
conditioned. Can be supplied with very large quantity of spares. SHADED POLE MOTORS. wey duty type totally en- 
P /, loged made for professional t deck. /~ ea. Post 2/6 
COLLIN’S T.C.S. 6, 9, 12, 13. Complete equipment:— Trans- ‘ 
mitter, Receiver, Rotary Converter (12 v.), Remote Control, MINIATURE ROTA RY TRANSFORMERS. 
Aerial Coupling Unit, Microphone, Key and Connecting Cables, {3.v-lapee., oxtpes 00 v. ry a. Cont, or 310 v. 70 m.a. intermittent 
MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu- smn n ns mam AR 
lators MD-I/FRC, 2 — to 18 1 Each channel 400 w. output. AMERICAN 607 VALVES. New, boxed, 7/6 ea, or 4 for 
W.S. No. 19 & Both pl with ij Hiation kit. | (= 
Tropicalised. New. CERAMIC 5 PIN VALVEHOLDERS (for 07's |/- 
40 Line F & F TELEPHONE SWITCHE \ ea. or 6 for S/-. 4 free with order for 4 807's 
ey uy-vemrethenyenconine MINIATURE IF TRANSFORMERS. icc wovnd 
V.H.F. TRANSMITTER Type 11318 or J. “eaneney coverage | 450/470 Ke/s. Slug tuned. 7/6 per pr. Postag 
100/156 Mc/s. 50 ae output. Tropicalised. New CRYSTAL HAND MICROP HONES with polished 
A.R.88Ds, ARSE LF’s, R.109. grille and pes bo, four foot of screened lead. Only 21/~. Post free 
METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v., | H 
input 200/250 v., 50 ¢/s. . | | POWER UNITS IN BLACK METAL CASE. 200 
260 v. input, 200/250 v. 60/80 ma. output, fully smoothed and filtered, 
PETROL GENERATOR Type P.E. 95 G (10 k.w.). also gives 31 v. D. ~ A+ 63 v. 3 0. AC., ficted with 6X5 rectifier 
All above icems in excellent working condition. Only 50/— ea, Car 
Working demonstration upon request. COPPER AERIAL. WIRE. 14 ¢. H/D 140%. 17/-. 70%. 
SPARES A large selection available for SCRI99 (BC6I0). 8/6. P. & P. 2. Stranded 7/25, 140fe. 10/-. 7Ofe. S/-. P. & P.2 
£74336, SCR6I0, EE8 Telephones, and Tele- | | CERAMIC FORMERS, 28 x 1h. Ideal for V.F.O. or turrets. 
printers type 7B. | 1/9 ea. or 17/6 per do: 
TX VALVES 805, 807, 813, 861, 66A, 100TH, 250TH, and many RACK MOUNTING PANELS asi! 19in. tong by 
others. | Sjin., Tin Prion ON AViEN 6/6, ETERS 9/- -— yn Post 2/- 
k of T | BSOR 1ON to 35 me. in 3 
Lange seech of Vi ondennare qrpeaie, and ether compentem switched bands, complete with indicator ~ fas Post |/- 


eee TUNING CONDS. by Johnson 


rating, ceramic insulation, 15/- ea. Post free 
TRANSMITTING VALVES. 813 65/-, 866A 15/-, 
“ROC TZ4 35/-, RK25 30/-, 1OOTH 50/-. 
eWes BO | | HRO COILS. sojicoxc 2/- 


, 100/200ke 25/-. 
AIR SPACED COAX. 150 ohm, very low loss, list 3/1! 
Offices and Works fe., 20 yd. coils only €1 post free NO C.0.D. UNDER £I ng 


BEAVOR LANE HAMMERSMITH LONDON n 6 All Mail Orders to Dept. ‘*W"" Please print your name and address 
, ’ ’ ° 


CHAS. H. YOUNG LTD., 102 yt 9 A da HEAD, B'HAM,! 


/ Phone: MIDLANI 
Telephone : RIV 8006/7 All callers to 110 DALE END, BIRMINGHAM, 4 
Phone: CENTRAL 1635 
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EXECUTIVES REQUIRE 
CRISP, CONCISE 
REPORTS— DICTATE 
THOSE DETAILS IN 
YOUR CAR! 
VALRADIO DC AC 
arse y | 

MAKE DICTATING 
MACHINES AND 
TAPE RECORDERS 
MOBIL 


For use too with Record 
Changers, Radiogran: 
Electric Gramophones. Televis 
Receivers, and T.V. from country house 
lighting plants (Prices according to 
instrument 
er a4 ENTREES ENTRADAS 
12, a 32, 60, 110 or 200/260 v. 
outru SOfeiES . SALIDAS 
NOY. y FH, AG, 50 or 60 c/s., 30 to 300 w 
Prices DC/AC Converters 

From £8.16.0 Smal! Motors 

From €11.16.0--4tor Radiograms (including 3-speed Types) 
Units complete and ready for use. VALRADIO. Write for 
descriptive folder, WW/C. ACCEPTED AS THE STANDARD by RADIO 
MANUFACTURERS, the Trade and the Aircraft industry. 


Les rapports destinés aux chefs de service doivent étre rédigés d'une 
fagon bien concise—dictez-les donc dans votre voiture! 
Les conVertisseurs C.C /C.A. “ VALRADIO ™ consentent la mobilité aux 
machines & dicter et aux enregistreurs sur bandes. 
Ws peuvent également écre ucilisés pour changeurs de disques, appareils 
combinés, électrophones, céléviseurs, etc., partant d’installations 
d‘électricité particuliéres 
Las relaciones destinadas a los jefes tienen que redactarse de modo muy 
conciso-—dictenias en el coche! 
Los inversores C.C./C.A VALRADIO ” les 
maquinas de dictar y alos grabadores de cinta 
También pueden utilizarse para cambiadores de discos, radio-combinados, 
gramdfonos eléctricos, aperatos de televisiédn, etc., aprovechando las 
instalaciones eléctricas privadas 

Specialists in converters since 1937. VALRADIO LIMITED. 
BROWELLS LANE . FELTHAM . MIDDX. . Phone: Feltham 4242/4837 


ion 


for 


prestan movilidad a las 


OVERSEAS ENQUIRIES TO: DEMANDES D’'OUTRE-MER A: 
TODA INFORMACION DE EXPORTACION HA DE PEDIRSE A: 
E.M.1. SUPPLIERS L . HAYES MIDDLESEX ENGLAND. 


WIRELESS WoRLD 


UCTOBER, 1956 


MAINS 


TRANSFORMERS 


Primaries. 200/250 v. Half Shrouded. 
HSM63. 250-0-250 v. 60 m/a.,6.3 v.3 a.,5 v. 2a. (Midget) 16/3 
HS2. 250-0-250 v. 80 m/a., 0-4-46.3 v.4a.,04-5 v.22. 19/- 
HS3. 350-0-350 v. 80 m/a., 0-4-4.3 v.44.,0-4-5 v.24 19/- 
HS3X. 350-0-350 v. 100 m/a., L.T. as above 23 
HS150. 350-0-350 v. 150 m/a.,6.3v.34.,5v 3a 27/9 
Fully Shrouded 
FSM63. 250-0-250 v. 60 m/a.,6.3 v.60 m/a.,5v.2a. (Midget) 16/9 
FSM66. 250-0-250 v. 60 m/a..6.3 v.3a.,6.3 v.20. (Midget) 17/3 
FS43. 425-0-425 v. 200 m/a.,6.3 v.4a.,C.7.,6.3v.4a.,C.T 
} Sv.3a 47/6 
F36. 250-0-250 v. 100 m/a.,6.3 v.6a.,C.7.,5v.3@ 29/6 
FS150x 350-0-350 v. 150 m/a.,6.3 v.24. C.T.,63 4.24 
C.7.,5v 3a 31/6 
| FILAMENT TRANSFORMERS 
Primary. 230 v. F3X. 6.3 v. at 1.5 amps 5/9 
} Primaries. 200/250 v 
F.3.6.3 v. ac Damp., O/11. F6. 6.3 v.2a. 7/6 
FI2X. 12v. ba. 7/9. FI2. 0-6.3-126v.3a 16/6 
F24. 0-12-24 v.3a 23/6 
F34, 0-4-9-15-24 v.34 26/6 
C.W.O. Postage 1/3 extra under 10/-. 1/9 extra under £2, 
2/9 extra under £3 
Lists, etc., stamped addressed envelope please. 


mH. ASHWORTH (Dept. W.w 


676, Gt. Horton Road, Bradford 7, Yorks. 


TRANSMITTER) RECEIVER B.C. 620. 


20,.0-27.9 me with all valves £6,10.0 cach. 


MORSE 


(U.S 


Frequency range 
Packing and Carriage £1- 


KEY 


manufacture) 7/+ each 


TRANSMITTER/RECEIVER 5S.C.R. 522 


Complete with all valves, £5 each. Packing and Carriage £1 
JOHNSON’S VARIABLE CONDENSER TYPE 500 
E20 single 500 pF 2,000 volt. 9,— each. 

SPARE PARTS FOR AR 88-D. & L.F. Each 
Se NEL. 5 4 5s peace dseseesoeeaeds £4 
Output transformers 30 
ts as au ae ome 25 
TE ETO CT re re 15 
I ss cua esas eueee exes 15 
Diate Vareenee COMGeROG? occ ccc cccccteevceces 35 
Biocs commenmeer TSR EMF once cteccscvecsvecess 25/6 
ES RE ens, yan 37/6 
Antenna trimmers 3/6 
Phasing trimmers 3/6 


All the above spare parts are fully qussuned to be in 
excellent working order 


GOVERNMENT SURPLUS VALVES 


A large selection available, please state your requirements. 


J. P. ELECTRIC 


156 ST. JOHN’S HILL . LONDON. 


MAIL _ 
DEP 


S.W.11 


SAMSON'S SURPLUS STORES 
Special Offer of 


Valves—Brand New & Boxed 


832 30/-. 1616 10/- 
5/-. PEN46 6/6. 
900! 6/6. 
86. 


| 
| 
| 
| 


1625 6/6. VT79 (KTBC) 8/6. VT9O 10/-, 
12U5 4/-. 6U5 6/-. Hivac CC3D 3/6, 
955 4/6. G.E.C. BA/193 Quartz Crystal, freq. 5 mec/s 
5SOL6 7/6. 35L6 7/6. Eddystone 
lver Plated Plug-in coils, five pin, 26 turns on ceramic formers 
2hbir brand new in maker's cartons, 8/6. P.P. 2/-. Ceramic 
Bases for above 2/6 5S.T.C. Equipment Wire, 7/012 stranded copper 


UIs 
9004 6/6. 


Pestage on all valves 9d 


dia 


plastic covered, red, blue, green, brown or orange 200 yard 
drums 12/6 PP. 2/6 Commando Assault Telephone Cable 
PYC covered, 1,009 yard drums. Ideal telephone cable and very 
useful for the home and garden, 10/6 per drum. P.P. 3/- 36fe 
Aerial Masts, R.A F. Type 50. Complete kit consists of 9 cubular 
steel sections, length 4fc., dia 2in., set of pickets, top plate, base 
plate, guys and all fittings, supplied new in canvas carrying bags 


ideal for TV aerial masts, £7/10/-, carr. 7/6. Extra sections 12/6, 
carr 2/6 
Double wound Transformers, Pri. 250 v., Sec. 130 v. 18 amps 


£6/10)-, 


Transformers 


7/6 
Let us know your requirements 


carr We have a large selection of heavy duty LT 
Alkaline Batteries 
Crates of five cells giving 6 v. ac 58 AH. Size of wood crate |5 x 
Six tlhin. €5/19/6. Carr 7/6. 6. 75 AH €6/19/6, carr. 7/6 
2.4 v. 125 AH, €3/10/-, carr. 5 Willard Aircraft Batteries, 24 v 
} 1! AH. Size 8 x 74 x 7hin. New in maker's cartons, 49/6, 
| 7/6. Exide 10 v. 5 AH Glass Accumulators 
Suitable for HT construction and models, etc 
8/6, PP 2/6 


carr 
Size 7 x 23 = tiin 

New in maker's 
cartons 


169 171 Bdgware Road, London, W.2. Tel.: PAD 7851 
125 Tottenham Court Road, W.1. Tel.: EUS 4962 


All orders and enquiries to our Edgware Road branch This is 


please 
| apen all day Saturday 


OctToser, 1956 


Wrretess Wori_p 


DE HAVILLAND CAREER OPPORTUNITIES 


GUIDED WEAPONS 


There are numerous advantages to be gained in joining one of the enthusiastic teams engaged in advanced 
super priority fields of research, design and development. 


Applications are invited towards confidential interviews for the following appointments:— 


ELECTRONIC ENGINEER to 
head a section being formed to cover 
technical liaison and servicing of 
Guided Weapon test equipment. 
Training will be given but industrial 
or Service experience is needed. 
Ref. 41]. 


ELECTRONIC ENGINEER for a 
newly formed Reliability Section 
concerned with breakdown of defect 
information assessing from all stages 
of manufacture and use, recording, 
auditing and final assessment. Ref. 
42J., 


TELEMETRY DEVELOPMENT 
ENGINEER for design and develop- 
ment of equipment. Preferably with 
degree in engineering or physics, but 
et least H.N.C. and four years’ 
experience in this or related fields. 
Ref. 44J. 


TELEMETRY ENGINEER for 
practical work with minimum of 
direction. An opportunity for 
recently graduated engineer to gain 
valuable experience of techniques 
prior to promotion. Experienced 
applicants without academic qualifi- 
cations also invited. Ref. 45]. 


TELEMETRY APPLICATIONS 
ENGINEER for selection and testing 
of units for specified functions. At 
least two years’ experience, practical 
interest in electro-mechanical appara- 
tus and considerable initiative. Ref 
46J. 


TECHNICAL ILLUSTRATOR for 
Technical Publications Department, 
able to read engineering drawings 
and produce line illustrations of all 
descriptions. Ref. 53J. 


TECHNICAL AUTHOR — Elec- 
tronic, for preparation of descriptive 
and instructional literature. Ability 
to read engineering drawings essen- 
tial, knowledge of methods of print 
production and associated processes 
an advantage. Ref. 55J. 


ELECTRONIC ENGINEER for 
research design and some develop- 
ment work on part of a Guided 
Weapon system. A_ responsible 
post for a man of initiative, prefer- 
ably of degree standard and with at 
least two years’ experience. Ref. 
57]. 


ASSISTANT ENGINEER to work 
with well qualified engineers engaged 
on Guided Weapon system design. 
Knowledge of electronics or mechani- 
cal engineering required. Good 
promotion prospects. Ref. 58j. 


LABORATORY ASSISTANT for 
Guided Weapon systems research and 
development. Some electronic ex- 
perience needed. Improvement of 
theoretical and practical knowledge 
will be encouraged. Ref. 59J. 


ENGINEER fully conversant with 
construction and wiring of sub- 
miniature electronic equipment. Mac- 
hine tool operating experience an 
advantage. Interesting and progres- 
sive work. Ref. 61J. 


ELECTRONIC ENGINEER to lead 
a small team engaged in design and 
prototype construction of low fre- 
quency, low noise, high gain amplifiers 
and associated measuring equipment. 
Will also be concerned with prob- 
lems related to instrumentation of 
high altitude aircraft and other 
projects. Applicants must be 
physically fit and willing to take part 
in flight and ground trials. Ref. 63]. 


WIREMAN to produce finished 
model from sketches and verbal in- 
structions, requiring some design 
and testing knowledge. Excellent 
prospects. Ref. 60J, 


LABORATORY TECHNICIAN for 
wiring and testing electronic equip- 
ment in close co-operation with the 
designer. An excellent background 
for a young man studying for H.N.C. 
electrical or equivalent with skill in 
wiring and laying out miniature 
assemblies. Must be fit for field 
trials and interested in problems of 
installation and operation in aircraft 
Ref. 64]. 


METALLURGICAL LABORA- 
TORY ASSISTANT with some 
industrial experience. School Cer- 
tificate standard in science subjects. 
Ref. 65]. 


RADIOGRAPHER for Metallurgi- 
cal Laboratory with some experience 
in this field and suitable academic 
qualification. Ref. 66] 


TECHNICAL ENGINEER to be 
responsible for technical education 
of trials team and organisation of 
information service within operation 
group. Ref. 69] 


TECHNICAL ASSISTANT for 
development of missile and aircraft 
power supplies. H.N.C. and ability 
to conduct tests with minimum super- 
vision. Ref. 73] 


SERVO ENGINEER able to offer 
degree and/or good practical ex- 
perience of hydraulic, pneumatic 
and electrical servo systems—informal 
interviews in London available if 
preferred. Ref. 75J. 


Applications, quoting reference of post in which interested and giving brief details of qualifications, experience 


and age should be addressed to:— 


Personnel Manager, De Havilland Propellers Limited, HATFIELD, Herts. 


WireLess WorRLD 


HOLLERITH 


ELECTRONIC COMPUTING 


The continuing expansion of the British Tabulating 
Machine Co. Ltd., in the electronic computing 
field, in collaboration with the General Electric Co., 
Ltd., and the International Computer Corporation 
of America, offers excellent opportunities for junior 
or senior engineers interested in the design and 
construction of computing and calculating machines 

We undertake to train at full pay, by practical work 
on development projects, applicants with suitabl 
qualifications but with no previous experience in 
this field 

rh jualificatior look« for include either a 
degree or Higher National Certificate in electrical 
enginecring hy mathematics, or electron 
Cxpcricnce 

Facilities include Pension Fund, Sick Pay, and 
further education arrangement Assistance with 
housing can t n 

Applications or enquiries should be addressed to 
the Personnel Superintendent, quoting reference 


WW/19 


THE BRITISH TABULATING MACHINE 
COMPANY, LIMITED 


Icknield Way, Letchworth, Herts. 


[The MURRAY-HILL Co.— 


DECALS 


Transfer labels for marking Electronic Equipment 


% EASILY APPLIED + PROFESSIONAL FINISH 
% LONG LASTING +% NO BACKGROUND 
% GOVT. APPROVED 


Decals are available from stock as follows :— 
STANDARD MK Il EDITION, in black or white, approx. 750 titles, 3/92in 
ng radio ree 


», transmission, sound recording and ampli 
jechnige »¢, radar, navigational, industrial 
volte, ohmea, ete ©, BR, V, ete., serial 
bers in 2 sizes, jin. and 3/32in. Price 4/9 3d. poet 
THE RECORDING STUDIO sat, of labe r 
Address, t 
r white ‘Zin. letter 
AMATEUR MK. II EDITION, in bia 
“ a rad reception, tranaminalc in_d recording and ampli 
t on Pr , + 3d. post 
DIALS AND SCALES, biack or white, for small ; 
! 1/3 


ter knoba, per set of 12 


Letters a here black or white, jin. characters, ref. 24, per set Price 
1/6 t 
ON AND ovr LABELS, | wck or white, jin. lettering, per set of 64 pairs. Price 
1/3 
‘ * Dawens- — a VOLTAGE.’ Blide-off transfers, jin. « 3in., red on 

4/9 doz., 27/6 grove 
STATION NAMES Names of principal long, mediam and VHF broadcasting 
stations, ® lines and wavelength numbers, for long, medinm, short and 
VHE ferent colour r the various bands. For application to opaque 
Price 3/6 id. post 

P.V.C, decals tor cable marking 

SPECIAL DECALS FOR MANUFACTURERS, LARGE 
USERS, ETC. DECALS FOR USE ON PLASTICS, CABLES. 
PRINTING OWN GLASS, PERSPEX, ETC. 


THE MURRAY-HILL CO., Link Hill, Nr. Hawkhurst, 
KENT. Telephone: Sandhurst 276 


1 glass Please state 


SYSTEM 


ENGINEER 


d by the 
RESEARCH DEPARTMENT 


SHORT BROTHERS AND 
HARLAND LIMITED 


or work cn 


AUTOMATIC CONTROL SYSTEMS for 


AIRCRAFT and = MISSILES, 
SIMULATORS, ETC 


Applicants must rsity Degree, or equi 
in Engineering o hysics and be capable of 
accepting full f Administrative respon 
sibility for a Pro volving a Team of Development 
Engineers 


FLIGHT 


valent 


following is « 
lechniques, 


Experience in one or more of tl 
Servo-mechanism Computing 
Guidance and Control Systems 
his is a Senior Appointment with great scope, an 
carrying an attractive Salary for the right man 

The Post is Pensionable and Permanent, and Assistanc« 
is available with Housing and Removal 

An Interview can be arranged cither in Londor 
Beltast 

Write, giving full deta 0 

Staff Appointments Officer, SHORT BROTHERS & 
HARLAND, LIMITED, P.O. Box 241, BELFAST, 
quoting S.A, 169, 


Octoser, 1956 


invited for the under- 
mentioned posts which are vacant with the 
Telecommunications Laboratory staff of 
British Insulated Callender’s Cables Ltd., at 
Kirkby, Near Liverpool. 

GRADUATE ENGINEER for the design 
and development of Electrical Measuring 
Equipment for Telephone Cables. Candidates 
should be capable of liaising with Drawing 
Office and Model Shop for the production 
of prototype equipment. Previous experience 
in this type of work would be an advantage. 
JUNIOR ENGINEER to assist in the design 
and development of 


Applications are 


electronic test gear 
necessary for the testing and manufacture of 
Telephone Cables. Minimum qualification 
is National Certificate standard and candidates 
should possess a knowledge of valve applica- 
uions. 

Applications quoting reference P/43/56 should 
be addressed to the Staff Officer, B.I.C.C. Ltd., 


Prescot, Lancs. 


OcToper, 1956 


THE 
MULLARD RADIO VALVE C0. LTD. 


MITCHAM JUNCTION 
SURREY. 


PROGRESS 
IN 
ELECTRONICS 

RECEIVING VALVES 
TRANSMITTING VALVES 


CATHODE RAY TUBES 
GAS-FILLED TUBES 


SEMI-CONDUCTOR DEVICES 


In all the above fields far-reaching and rapid develop- 

ments are taking place and absorbing work for suitably 

—— persons is available in the Production and 
evelopment Departments in each of these fields. 


PRODUCTION 


The appointments in the Production Departments 
require a high level of organising ability to maintain 
successful relations with all levels of Staff concerned. 
Production Engineers are responsible for the overall 
a the Section, including a complete range of 
duties that characterise a junior management post with 
the Company. 


DEVELOPMENT 


Posts in the Development Departments involve the 
scientific investigation and basic engineering develop- 
ments of both Company Products and the processes 
involved. Persons interested in this field should have some 
inclination for work which requires some inventive 
flair, er of purpose, and a sensible practical a 
to the problems that are likely to be met. Development 
Engineers are also expected to keep abreast with current 
scientific progress in their field of work. 


For all vacancies the technical nature of the work 
demands a high level of academic training and it is felt 
that the posts would particularly appeal to Graduates in 
Physics, Mathematics, Electronic Engineering or, in a 
few cases, Chemistry or equivalent qualifications, and 
have had some period of industrial experience in Valve- 
Making or other industry and who now feel they would 
like to further their career in these fields. 


A feature of employment within the Company for 
Graduates is the encouragement given to the younger 
Manager or Engineer to accept full responsibility for his 
particular project in the Dovdiapment or Production field. 


The Company salaries can be considered as progressive 
and arrangements for holidays, sickness and pension 
scheme have long been established. 

Applications in writing, which will be treated in 
confidence, should be addressed to 


The Personnel Officer, 
The Mullard Radio Valve Co. Ltd., 
ons New —~_ 
tc unction, Surrey, 
quoting reference jrart echGen/W1. 
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ENGLISH ELECTRIC §=COMPANY 
HIGH POWER ENGINEERING 


THE WORLD IS DEMANDING larger 
and larger power plant for the rapidly ex- 
panding needs of industry and commerce. 


We are receiving many of these demands 
and if we are to meet them we must think 
in terms of sizes quite outside existing ex- 
perience. 


NEW AND ADVANCED LABORAT- 
ORIES have been set up at our works at 
Stafford to carry out mechanical and 
electrical research and development on a 
large number of high voltage and high 
power engineering projects. 


MODERN TEST PLANT is available, 
such as 2} million K.V.A. short circuit 
apparatus and a 3.2 million volt generator 
for the development of equipment under 
the most severe conditions. 


In addition, up-to-date research equipment 
is available for all kinds of mechanical and 
electrical problems. 


WE ARE LOOKING FOR MEN AND 
WOMEN with good degrees in mechani- 
cal or electrical engineering, physics, and 
mathematics, who desire to build up a 
rewarding career in these laboratories. 


THE WORK IS OF OUTSTANDING 
NATIONAL IMPORTANCE and covers 
a vast field of engineering research giving 
exceptional opportunities to engineers, 
physicists and mathematicians. Previous 
research experience is not essential—an 
enquiring mind and an interest in solving 
unusual problems are the chief require- 
ments. WE ARE PREPARED TO PAY 
GENEROUS SALARIES to those with 
the enthusiasm and curiosity needed to 
concentrate on this kind of development. 
These positions are permanent and every 
assistance will be given in securing housing 
accommodation. 


IF YOU WOULD LIKE TO HEAR 
more about these interesting prospects, we 
would be glad to hear from you. Reply to 
Dept. C.P.S., 336/7, Strand, W.C.2, 
quoting Ref. 1216. 


WIRELESS 


WorLD 


THE MULLARD RADIO VALVE CO. LTD. 


This Company, increasing its contribution in 
the field of Electronics, is widening its activities 
in the field of VALVE DEVELOPMENT. There 
are a number of vacancies for younger men and 
women in the Valve Development and Quality 
Departments of the Company. The work is con- 
cerned with the experimental manufacture and/or 
the specialised testing of sample quantities of 
Valves and provides the opportunity for both 
interesting and varied work. The technical nature 
of this employment makes it necessary that appli- 
cants possess the G.C.E. at “A” level, particularly 
in Physics or equivalent qualifications. There are 
facilities for further study leading to higher academic 
qualifications and subsequently for posts of higher 
responsibility within the concern, 


The commencing salaries will be according to 
qualifications and experience, and the Company’s 
salary policy can be considered to be competitive 
The Company operates a liberal holiday plan and a 
pension scheme, and a feature of employment is 
that an endeavour is made to grant technical res- 
ponsibility to employees at as early a stage in their 
careers as possibl 


Applications, in writing, should be made to 
The Personnel Officer, The Mullard Radio Valve 
Co, Ltd., New Road, Mitcham Junction, Surrey, 
quoting reference JFG/RVDD/W1. 


SENIOR and JUNIOR 
ENGINEERS 


for 


DESIGN, DEVELOPMENT AND LAY- 
OUT OF RADAR SYSTEMS AND ALL 
TYPES OF SPECIALISED ELECTRONIC 
EQUIPMENT. 

PERMANENT AND PROGRESSIVE EM- 
PLOYMENT WITH A_ STEADILY 
EXPANDING ORGANISATION, IN A 
FRIENDLY AND INFORMAL ATMOS- 
PHERE. 


All applications will be treated in strictest 
confidence. You are invited to apply to: 


MANAGING DIRECTOR 
ALL-POWER TRANSFORMERS LTD. 
CHERTSEY RD., BYFLEET, SURREY 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, NOBEL DIVISION, has vacancies for 
Electronic Engineers, Physicists, or Electrical 
Engineers to work on the application of electronic 
techniques to a wide range of industrial problems. 


Positions in both senior and junior grades are avail- 
able For the senior grade a good Honours Degree 
or an equivalent qualification is required, while for 
the wnior grade, applicants should have at least 
Higher National Certificate, C & G Final Certificate 
in Tele-communications or equivalent. Experience 
of industrial electronics is desirable but not essential. 


Starting salaries would be in accordance with quali- 
fications, age and experience, 


The vacancies are in the Research Department 
which is situated in the Division’s main factory at 
Ardeer, Stevenston, on the Firth of Clyde Working 
conditions are good and the factory works a five-day 
week, The Company operates a _ profit-sharing 
scheme and a contributory pension fund, Selected 
candidates will be interviewed and expenses will be 
refunded 


After joining the staff, married men who have to 
move their home to the Stevenston area will receive 
a reasonable refund of removal (including travel 
expenses. To assist in house purchase, facilities 
are available in approved cases for loans; in addition 
legal fees may be advanced 


Application should be made in writing to the Staff 
Manager, 460 Sauchichall Street, Glasgow, C.2. 


WANTED URGENTLY 


Exceptional Prices paid for 


BC221 


FREQUENCY METERS or CASES 


Kindly advise price required. No reasonable 


figure refused, as we DO require these urgently 


UNIVERSAL ELECTRONICS 
22 Lisle Street, Leicester Square, London, W.C.2 


WOOLWICH POLYTECHNIC 


PRINCIPAL: J. S. TAIT, Ph.D., B.Sc., A.R.T.C., M.LE.E., 


M.1.Mech.E 
OFFER A SERIES OF LECTURES ON 
COLOUR TELEVISION 

On Thursdays, at 7 p.m., by engineers from the B.B.C. Research 
Department 

Phe nature of colour and the response of the cye; systems of 
transmitting and presenting colour information, with particular 
reference to N.T.S.C. system. 
COLORIMETRY W. N. Sproson, M.A. 18th October 
COLOUR PROPER- W. N. Sproson, 25th October 

TIES OF THE EYE M.A 
COLOUR TELEVI- A. V. Lord, B.Sc lst November 

SION SYSTEMS (Tech), A.M.LE.E 
DISPLAY SYSTEMS C.B. B. Wood 8th November 
THE N.T.S.C. SYS- R. D. A. Maurice, 15th November 

TEM ing -Dr., Ing.(R) 

E.S.E.,A.M.LE.E 
FEE. 10/-, 

Enrolment: By personal application from 9 a.m. to 8.30 p.m. 
or by postal application to the Secretary, Woolwich Polytechnic, 
Thomas Street, Woolwich, $.E.18. 


Octoser, 1956 


Ocroser, 1956 Wiretess Wori_p 


CANADIAN AVIATION ELECTRONICS LTD., Montreal, Canada, require 
several Senior Development Engineers having some years experience in the 
development and maintenance of Fire Control Radar, Computers, Servo-Mechanisms 
and allied equipments. 


Two year employment contract and excellent promotion prospects in rapidly growing 
organization occupying a leading position in its field in Canada. 


The plant is modern, being situated on the outskirts of Montreal where accommodation 
is readily obtainable. 


The company operates hospital and sickness insurance and pension schemes. 


Salaries, fully commensurate with qualifications and experience range from $450 
per month upwards. 


QUALIFICATIONS DESIRED 

B.Sc. (Maths., Physics or Eng.) 

A.M.LE.E. 

A.M.Brit.LR.E. 

C.G.L.L Full Technological Certificate in Telecommunications 
HLN.C. 


Interviews will take place at various centres in England. Application should be sent to 
Canadian Aviation Electronics Representative, Care of Canadian Department of Labour 
61 Green Street, London, W.1|. 


CANADIAN AVIATION ELECTRONICS LTD., of Montreal, Canada, 
have openings for Technical Representatives and Technicians for the maintenance of 
electronic equipment in the field, at locations within the temperate regions of Canada. 
These appointments carry commencing salaries in the range $400 to $475 per month 
for Technical Representatives and $1.78 to $2.10 per hour for Technicians. Living 
and travelling expenses and Field Bonus will be paid where applicable. 


Appointments will be made on a firm contract for a period of two years in the first 
instance, with an option of renewal at the end of that time. The ene | operates 
a Pension Plan, Group Insurance and Hospitalization plans. Assistance will be given 
with passages if required. 


These posts carry excellent prospects of promotion and provide an opportunity for 
men with drive and initiative to succeed in the rapidly expanding economy of this 
country. 


Qualifications desired : 


National ificate tee a Get ; 
Certificate e City an uilds Institute 
AMBrit IRE 
or equivalent experience in electronics industry. 


TECHNICIANS 
Seven years experience in the electronics industry, preferably in installation 
and maintenance. 


Interviews will take place at various locations in the United Kingdom. Applications should 
be sent to Canadian Aviation Electronics Representative care of Canadian Department of 
Labour, 61 Green Street, London, W.}. 
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WOOLWICH POLYTECHNI AATt. MEAS, SAUNT ASSISTANT CHIEF ENGINEERS REQUIRED 
Offers a first course enty Monday evening lectures in WITH EXPERIENCE IN ANY OF THE 
SERVO-MECHANIS :MS AND CONTROL SYSTEMS FOLLOWING FIELDS: 

commencing on 8th October at 7 p.m Design and development of transformers 
Talo aecees fo Eetented fas coatenees tebdter 0 eclenes of types used in radio equipment and elec- 
or engineering degr or H.N.C. who wish to study th trical appliances. 
principles of control tems. The course will includ 2. Development of Radio and T.V. Printed 
appropriate demonstration and laboratory work Circuits and Transistors. 


Ihe syllabus will d with linear feedback theory and 3. T.V. Components. 
stability criteria lectrical servo systems of the dc . > wars : - _ YC iti 
carrier, and dc/carri pes v 4 conaiidaned. Caestain rhe vacancies present excellent opportunities to 


elementary aspects of non-linear systems will be treated engineers capable of taking full control of the 
Introductory lectur will be given, covering the one project in hand and a very attractive salary is offered, 
matical requirements of the course together with good future prospects. The Company’s 
Lecturer: K. N. Reep A.M.1.8.8. Fee: £2 for the cours extensive laboratory and production facilities are 
Enrolment: By personal application from 9 a.m. to 8.30 situated in the London area. 

or by postal ay ution to the Secretary, Thomas Please reply, in utmost confidence, giving details of 
Street, Lon } qualifications and experience, to Box No. 3282. 


Applications are invited from young 
men (preferably ex-National Servicemen ) TECHNICAL ASSISTANTS—There will be a number of 
under 25 years of age who possess Inter | openings for young TECHNICAL ASSISTANTS of both 
oa naan + _ — a sexes in the new MULLARD SOUTHAMPTON WORKS 
asses (preterably ysics, Pure an 
a Sovatcnners Pry A Re aaas rtifics of Education in science subjects, and the posts will 


ncerned with research, development and applications work 


inimum educational standard required is the General 


Thisis afour year course and involves alternating periods of 
onths’ fullcime studying and interesting varied practical mn the field of semi-conductors. There are also openings for 
k at these Lat storie it is designed primarily for 
rs and wili lead to the . 
r B.Sc.(Eng.). Applications this expanding branch of electronics 


more highly qualified personnel, interested-in making careers in 


ntial chemists 1e Li sts 

. wens ron The mmencing salaries paid will be based on age, qualifica- 
tions and experience and the Company’s general conditions 
f 


ination fees will be 
ice will be found to be attractive. Interested condidates 


- ) tions should be mad } weeks of the appearance are invited to apply in writing to: The Personnel Officer, THE 


tisement and should be addressed to MULLARD RADIO VALVE CO., LIMITED, New Road, 
THE EDUCATION AND TRAINING OFFICER, RESEARCH Mischos 

LABORATORIES, G.E.0. LTD., EAST LANE, N. WEMBLEY, — 
MIDDX. QUOTING REFERENCE RLL/107. 


Junction, Surrey, quoting reference—GBK/S.13 


FERRANTI LIMITED 


WA NTED AUTOMATIC MACHINE CONTROL 
An OPPORTUNITY is available for a first-class 
COMPUTER ENGINEER to join the group 
Surplus 12 and 24 volts responsible for the design of the World’s most 
e advanced machine tool control system. A sound 
American manufactured Relays knowledge of computer logical design and a familia- 
rity with high-speed digital techniques is required. 
in original cartons. The Laboratory is situated in delightful surround- 
ings near the sea shore on the outskirts of Edinburgh, 
Large Quantities. and provides ideal working conditions. The project may 
involve travel in the United States and other countries. 
The post offers excellent prospects and a full staff 

; . . superannuation scheme is in operation. 

Cive Price and details to hapliceions should be made to the Personnel 


Box 3480 c/o Wireless World Officer, Ferranti Limited, Ferry Road, Edinburgh, 5, 
, e quoting Ref. C.E.59. 


TYPE SP/O¢ TYPE SP/OA 


piece slide TYPE B Three-piece slide Nylon Roller TYPE G 
make Castors with wheels up to 46 dia. and loads up to 30 TONS EACH 


nginee Patentees and Sole Manufacturers 


AUTOSET (PRODUCTION) LTD., DEPT. 4., STOUR 8T., BIRMINGHAM. EDG 1143 (3 lines). EST. OVER 30 YEARS 
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SHORT BROTHERS 
& HARLAND LTD. 


SENIOR 
MATHEMATICIAN 


is required for the 


of the | 


Applicants should possess a Degree, 
preferably with Honours, in Mathe- 
matics, Physics or Electrical Engineering, | 


and should have had some experience 


of the theory of feedback systems and | 
servo-mechanisms. 

The work is concerned with guided 

missile and navigational systems, auto- | 
matic pilots, analogue computors, flight 

simulators, servos and automatic control 

developments. The Appointment is 

Permanent and Pensionable. 

The Organisation is expanding and its | 
Laboratories and Equipment are all new. 

Salaries and prospects are good. 
Assistance 


with Housing and with 


removal expenses. 


Apply with ful! details to 


Staff Appointments Officer, 


SHORT BROTHERS & HARLAND LTD., 
P.O. Box 241, Belfast, 
Quoting S.A. 164, 


Degree or 


ANALYTICAL SECTION (Sosy: 


FELGATE 


Felgate House, Studland Street, 


Wriretess Worip 


SENIOR 
ENGINEER 


wanted by 
Felgate Radio Ltd. 


similar qualification 
Candidates who have 
been associated with production 


will receive preference. 


Duties include the 


audio equipment and 


miniature transmitter receivers. 


Apply Managing Director: 


RADIO LTD. 


Hammersmith, W.6 


RESEARCH DEPARTMENT | domescic redio and scievisine nich 


| fidelity 


DEVELOPMENT 
ENGINEER 


(Senior) required by an engineering 
company on the south 
coast for the development of small 
electro-mechanical compo- 
nents. Design experience of variable 
capacitors an advantage but not 
essential. Attractive salary to selected 
applicant. Please reply giving full 
details to Box No. 3792 c/o “* W.W.” 


situated 


radio 


SENIOR 
ELECTRONIC 
ENGINEER 


required by The 
RESEARCH DEPARTMENT 


of 


SHORT BROTHERS 
& HARLAND LID. 


for work on 


Automatic Controls for Vertical 
Take Off and other 
guided missiles, 


aircraft, 


computing sys- 


tems, etc. 


QUALIFICATIONS: University 


Degree, capacity to contro! a develop- 


ment team. 


EXPERIENCE: 


one of the following: 


Several years of 


Electronics, Radio or Radar circuits and 
equipment; Analogue Computing De- 
vices, and Servo-mechanisms 

This 
Appointment in an expanding organi- 


equipped 


is a Permanent and Pensionable 


sation with new and well 


Laboratories. 
Salaries are commensurate with res- 
ponsibility and prospects are good 


Assistance with Housing and with 


| Removal Expenses. 


Apply with full details tot 


Staff Appointments Officer, 


SHORT BROTHERS & HARLAND LTD., 
P.O. Box 241, Belfast, 
Quoting S.A. 165. 
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COMMERCIAL T.V. 


ELECTRONIC APPLICATION ENGINEER 
COMMERCIAL ‘TELEVISION AND F.M. 


BROADCASTING HAVE RESULTED IN Senior Development Engineer required for Circuit 
VACANCIES BECOMING AVAILABLE FOR Application work on Electronic Components. 
MEN INTERESTED IN THE DEVELOP- Experience in one or more of the following fields is 
MENT OF V.H.F. AND U.H.F. TUNERS Receseasy. 

INVOLVING NEW TECHNIQUES OF 1. DOMESTIC RECEIVER DESIGN 
DESIGN AND MANUFACTURE, SALARIES > TELE ON SET 28 

IN THE RANGE OF £650 TO £1,200 ARE 5 ne oe 


OFFERED TO ENGINEERS WITH THE 3. COMMUNICATIONS EQUIPMENT 
REQUIRED EXPERIENCE, AND PROSPECTS 4. TRANSISTOR CIRCUITS. 

OF FUTURE ADVANCEMENTS ARE GOOD. 
WRITE, IN CONFIDENCE, GIVING FULL 
PARTICULARS OF EXPERIENCE AND 
QUALIFICATIONS TO BOX NO. 3880 c/o. 
ww.” 


The situation is in the outskirts of London and a 
salary in the range £700 to £1,200 is offered, de- 
pendent upon age, qualifications and experience. 
Please write, giving full details, to Box No. 3881 
ee. - 'O.e. 


APPLICATIONS ARE INVITED FOR OPENINGS MUIRHEAD & CO. LTD., 

which occur in the COMPUTOR AND MACHINE Beckenham, Kent, 

TOOL ELECTRONIC CONTROL GROUPS of a wire 

large engineering company situated in the eastern suburb: req . 

of London. Vacanci« exist for the following staff DEVELOPMENT ENGINEER for interesting The 

CIO TR err ao on development of Synchros and Servo Motors. The 

1. DESIGN ENGINEERS with experience of counting qualifications for this position are a Degree in Physics 
and pulse circuits, magnetic storage and amplifiers. or Electrical Engineering or H.N.C. with endorsements 

2. ELECTRONIC ENGINEERS with servo and elec- exempting from Graduate I.E.E. : 
tro-mechanical design experie . | TECHNICAL ASSISTANT for development of Test 

ere a oe Saree eee ec ment for Synchros and Magslips Applicants 
_ . _ , . _ juipme . c Sips. 

j, MECHANICAL DESIGN ENGINEER (small head hove o Denten bn Mieakennsinn ae Beanies oF ULL 
mechanics), Some experience advantageous but qualified Engineers 

B.Sc. an advantage but not essential, Excellent com- who have recently completed National Service should apply. 

mencing salaries to the selected candidates. Supcr- Salaries commensurate with qualifications and experience. 

; , B , rn _ i = l A Pension Scheme is in operation and the Company has 

annuation scheme in operation Please reply, giving its own Sports Ground. Excellent recreational, social and 

full details of qualifications and experience to canteen facilities are available. Please write giving full 

Box No. 3791 details to the Personnel Manager. 


CONSULTING GEOPHYSICISTS shave ELECTRONIC ENGINEERS AND 
vacancies in seismic oil exploration field parties DRAUGHTSMEN 


for young men, preferably single, with elec- ay ; 
tronic or radar engineering experience, with Interesting work in a lively and progressive 
F Pee . - ’ organisation is offered to suitably experienced 
Higher National or C. & G. Certificates in men who would like to live on the Isle of Wight 
Electrical Engineering or Telecommunications assistance with accommodation is available). 


£600 x £72. The field of operations includes rocket develop- 


ment, analogue computors, pulse techniques, 

flight simulators and general instrumentation. 

prepared to accept responsibility and work in Applications, giving details of qualifications, 

camp conditions in all parts of the world er oe = quoting ref. 
aa ’ eggs : .2, shou ¢ addresse o the 

Liberal home leave and allowances. Personnel Officer, Saunders-Roe, Limited, 

Box 3741, c/o ** Wireless World.” East Cowes, Isle of Wight. 


KELLY TELEVISION LTD. 
SOLARTRON 


ASSISTANT CHIEF INSPECTOR es 
Solartron Laboratory Instruments Ltd., a member of DEVELOPMENT ENGINEERS 


the rapidly expanding Solartron Group of Companies, 


We offer a permanent career to men of initiative 


n departments covering the design and construction o 
is secking a man with several years’ test and supervisory high-grade monochrome and colour television transmission 
experience to fill the newly created position of Assistant equipment. Good fundamental knowledge required and some 
Chief Inspector practical commerical experience desirable 


Applicants should be conversant with A.I.D. procedure 5-day week. Pension Scheme. Good Canteen. 
and be abreast of modern techniques of test and inspection 25 mine. Charing Cress, | min. Gus and Rall services. 


The Group operates a generous non-contributory Write giving full particulars of experience, age and salary 

Pensi f » abot required to CINEMA-TELEVISION LIMITED, Worsley Bridge 
ension and Li Assurance Scheme 

Road, Lower Sydenham, $.E.26 

Apply in writing to the Group Personnel Officer, The 

Solartron Electronic Group Ltd., Thames Ditton, 


Surrey RODE TELEVISION LTD | 
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AN, 
a 


ELECTRONIC. 
ENGINEERS 


Opportunities exist at the Chadderton | 


Factory of 


MESSRS. 
A. V. ROE & CO., LTD. 


for Electronic Engineers for develop- 


ment work on Servo Systems associated | 


with the control of 


SUPERSONIC 
AIRCRAFT 


Qualifications: 


Physics or Electrical Engineering Degree 


| 
or H.N.C. in Electronics or Electrical | 


Engineering. 


Applications should be addressed to:— 
The Personnel Manager, A. V. Roe & Co., 
Limited, Greengate, Middleton, 
Manchester, 


INDUSTRIAL & SCIENTIFIC 
INSTRUMENTS LIMITED 
105, Lansdowne Road, East Croydon 
(the research and development department 
of A.G.1. Led.) 
have 


STAFF vacancies for the following :— 


SENIOR DESIGN DRAUGHTSMAN 


with an educational level equal to H.N.C 
and experienced in the design of small 
mechanical devices 


SENIOR ELECTRONICS ENGINEER 
of high cechnical standard, capable of handling 
work at the basic design level. 


Apply 1.8.1. Led., 105 Lansdowne Road, 
East Croydon. (CRO 8282.) 


SENIOR DEVELOPMENT ENGINEER 
required by the 
ELECTROMECHANICAL SECTION OF THE RESEARCH 
DEPARTMENT 
SHORT BROTHERS AND HARLAND LIMITED 
for work on 
AUTOMATIC CONTROL SYSTEMS FOR VERTICAL TAKE-OFF 
AND OTHER AIRCRAFT, FLIGHT SIMULATORS, ETC. 
Applicants must possess a University Degree, or equivalent, be ble of 
controlling a team of engineers and technicians, and have several years’ pone nls 


of aircraft instruments, small electro-magnetic devices, ¢ computation, 
servos or aircraft control systems. 


The position is permanent and pensionable, in an apts organisation 
with excellent facilities. Assistance with housing and removal for candidates 
from Great Britain. 


Interview can be arranged either in London or Belfast. 
Applications should be made to the:— 
Staff Appointments Officer, 
SHORT BROTHERS AND HARLAND LIMITED, 
P.O. Box 241, BELFAST. 


Giving details of career to date. Quoting S.A.175. 


MORGANITE RESISTORS LIMITED 
require 
a SALES REPRESENTATIVE to be based on London 
area, Knowledge of radio and electronic circuitry, good 
contacts in component user field. Car provided. Interesting 
job with a Company of high repute. Good prospects. 
Pension scheme. 


Write, giving full details, to Morganite Resistors Ltd., 
Bede Trading Estate, Jarrow, Co. Durham. 


ATKINS, ROBERTSON & WHITEFORD LTD. 


now in their new factory in Glasgow, announce the following vacancies. 


1. Engineers with Degree or equivalent and several years’ experience 
in the development of radio, radar or testgear equipment, to take charge 
of M.O.S. development projects. 


2. Designer/Draughtsmen with similar experience. 


3. Transformer Designer with Degree or equivalent in Electrical 
Engineering and experience in the design of low-power transformers. 


4. Radio Mechanics with good basic knowledge, for the construction, 
wiring and testing of prototypes. 


5. Work Study Engineer with experience in light engineering and 
assembly. 


Salaries for the above according to age, qualifications and experience. 
Excellent working conditions in modern factory, five day week and 
Pension Scheme. Applications in writing in the first instance to Atkins, 
Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow. 
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GRADUATES REQUIRED FOR GUIDED WEAPONS TESTERS REQUIRED 


for 


A number of positions exist for Mathematicians or Physicists for interesting 


work in the Australian Division of Sir W. G. Armstrong Whitworth Aircraft Holding of Ordinary or Higher 

Limited National Certificate an advantage, 
’ : t w i e Service or 
[hese positions offer an attractive career in the Guided Weapon field to bu men with ouleable il be 

applicants who have a genuine interest in work associated with the analysis Civilian experience wi 


and interpretation of flight trial results, and while previous experience is considered. Opportunities for 
desirable it is not essential 


WORK IN AUSTRALIA 


advancement available for pro- 
The salaries are generous and successful applicants will also be eligible for gressive candidates. 

our excellent superannuation scheme. The Division is located in Salisbury, 

South Australia, and passages will be provided for candidates and, if married, cintnen Gacliiien. of 

for their families. Assistance will also be given in obtaining housing . — 


Good rates of pay, conditions, 


All replies should be addressed to:— Apply in person or in writing to:— 


echnical Appointments Officer, ia | t D t t 
Sir W. G. Armstrong Whitworth Aircraft Limited, aot damaee er 


Baginton, Nr. Coventry. 


Guilty ahatene AINA Metropolitan -Vickers 


Electrical Co., Ltd., 
Trafford Park, Manchester17 


N.B.: For the convenience of 
BOROUGH POLYTECHNIC BOROUGH POLYTECHNIC ae ee a 
Borough Road, S.E.1. Borough Road, 8.E.1 + amet pe 

Special lectures on Electron Optics | | Monday and tog | 8.30 a.m. to 
d : with particular application to 4 p.m. Tuesday, Wednesday and 
Iechnique of Technical Writing Cathode Ray Tubes. Thursday 8.30 a.m. to 6.30 p.m., 
will be given by Mr. G. Parr, and Saturday 8.30 a.m. to 11.30 a.m. 
M.I.E.E., at the Borough Poly- A course of thirteen lectures on the funda- 

} SB. Friday at mental principles of electron optics will be 
Hennic, o.% on ridays, a given on Priday evenings beginning Sth Oct- 
2.30 p.m. commencing on the ober, 1956. The lectures will be mainly 
12th October 1956 The fee concerned with electron behaviour in Cath- 
for the course is 10s ode Ray Tubes and allied apparatus, showing 

c J 


how far theoretical considerations influence RADIO TECHNICIANS 
The course will cover the preparation of tube design. 
IN 


reports ollection of dat and practical , 
pi Aig a pre The fee for the course will be £2,10.0 and 
advice on the submission of papers and 


publication A olga be'given in the evening Cc | V | L AV | AT | O N 


Enrolment forms can be obtained from the 
Sec., Borough Polytechnic, London, 8.E.1 Further details from the Secretary A number of appointments are 
available for interesting work pro- 
viding and maintaining aeronautical 
telecommunications and electronic 
navigational aids at acrodromes and 
radio stations in various parts of 
the United Kingdom. 
Applications are invited from 
men aged 19 or over who have a 
SENIOR ELECTRONIC ENGINEER fundamental knowledge of radio or 
radar with some practical experi- 
ence. Training courses a 
vided to give familiarity with the 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED |@—+ 4-1 4 
require an Assistant Chief Electronics Engineer to undertake work on general tele (ube ws pte d An rote 
communication problems His main responsibility would be to take charge of the — y : 
Electronics Laboratories but he would also be required to cover other sections of the rhe rates are somewhat lower in 
overall development programme the Provinces and for those below 
The appointment is of a senior nature carrying considerable responsibility and offering age 25 Prospects for permanent 
ample scope for initiative and the development of new ideas The successful candidate pensionable posts for those who 
will also be intimately connected with the expansion of laboratory facilities now in qualify. 
progress Opportunities for promotion to 
Applicants should have a minimum of five years experience in research and development | Telecommunications Technical Offi- 
in electronics or light current electrical engineering or equivalent experience. Quali- cer are good for those who obtain 
fications should include a good degree in Physics or Engineering, it is also desirable that the Ordinary National Certificate 
candidates should be corporate members of a senior oat, institution. Although in Electrical Engineering or certain 
not essential, Service radar or radio experience would be an advantage particularly in : . . - 
the guided weapons field City and Guilds Certificates. The 
The salary scale will be commensurate with the high degree of responsibility associated | maximum salaries of T'elecom- 
with this senior post, and an attractive superannuation scheme is in operation. munications Technical Officers are 
Grade III £790, Grade II £925, 
Grade I £1,160. T 
T Apply to the Ministry of Trans- 
Technical Appointments Officer om aon Civil Aviation (ESB1/RT), 
Sir W. G. Armstrong Whitworth Aircraft Limited, Berkeley Square a London, 
. W.l, or to any imployment 
Baginton, Nr. Coventry Exchange (quoting Order No. 
Quoting reference E/2. Westminster 5788). 


Department of Mechanical Engineering 
A course of six lectures on The 


Applications will be treated in the strictest confidence and should be addressed to:— 


OctToser, 1956 


Wrretess Wor_p 


EXCELLENT OPPORTUNITIES 


can be offered by Saunders-Roe to 
men willing to be considered for 
employment as:— 


TRIALS ENGINEERS 
: TRIALS ASSISTANTS 
in their Rocket Development De- 
partment. 


TRIALS ENGINEERS 
A number of men of degree stan- 
dard, preferably with experience of 
mechanical, electrical or electronic 
cnqiorens (not necessarily in the 
G.W. field) are required. 

TRIALS ASSISTANTS 
Men with desi or practical 
experience of mechanical, electrical 
or electronic engineering and pre- 
ferably with National Certificate or 
similar qualifications are invited to 
apply. — 

Ex-servicemen with technical ex- 
perience will undoubtedly find these 
positions of great interest. 

These appointments are to the 
staff of a new and expanding de- 
partment and offer interesting 
opportunities for men with drive 
and ability. 

Assistance with accommodation may 
be offered to selected applicants. 
Applications should be addressed to: 


The Personnel Officer, 
SAUNDERS-ROE LIMITED, 
East Cowes, I.0.W. 


Quoting Reference WW/96. 


AUDIO 
AMPLIFICATION 


The General Electric Co., 
Ltd.,Spon Street, Coventry, 
has a vacancy for a Develop- 
ment Engineer interested in 
High Fidelity and Commercial 
Audio Amplifiers and particu- 
larly the application of tran- 
sistors to these equipments. 
Some experience is preferred 
and mechanical aptitude is an 
advantage. Those interested 
in this field of development 
should write quoting Ref. A.A. 
to the Personnel Manager at 
the above address. 


THE MULLARD RADIO VALVE 
CO.LTD., require a TECHNICAL 
ASSISTANT for investigational 
work and technical chemical control 
of a large Plating Shop. The work 
is carried out in a modern laboratory 
in the outskirts of South London, 
Due to the nature of the work, 
applicants should possess either 
G.C.E., advanced level in Chemistry, 
Inter B.Sc., or Higher National 
Certificate. The commencing 
salary will be according to age, 
experience and qualifications and 
will be not less than £10 14s. Od. 
at age 24. 


Applications in writing should be 
addressed to the Personnel Officer, 
THE MULLARD RADIO VALVE 
CO. LTD., New Road, Mitcham 
Junction, Surrey, quoting reference 
JFG/ MR/L1. 


COLOUR 
TELEVISION 


Technical Assistant for work in 
the Vacuum Physics section on 
special Cathode Ray Tubes re- 
quired in Colour Television 
development. Must have had 
some years of experience in a 
development laboratory on a 
related type of work and should 
preferably have H.N.C. or the 
equivalent. 

This post carries entrance to 
Contributory Pension & Life 
Assurance Fund, and a progres- 
sive salary based on achievement. 
Write in first instance, stating 
age, qualifications, experience, 
etc., to:— 


B. C. Fleming Williams, General 
Manager, Sylvania-Thorn 
Colour Television Laboratories, 
Ltd., Great Cambridge Road, 
Enfield, Middx. 


SERVICE ENGINEER'S 
FIRST CHOICE 


Sy 
Approved 


TRANSFORMERS 


of all types up to 25 KVA for Single or Three 
Phase operation, Phase Conversion, etc 


Output and Special Purpose Transformers for 
Radio Equipment; Chokes, etc 


for Contactors, §.M. Brakes, Air Valves, etc., and 
coil WINDINGS for all purposes 
SOLENOIDS 
for A.C. and D.C. Operation 
W. F. PARSONAGE & Co., Ltd. 
INDUCTA WORKS - Park Rd - Bloxwich © Walsall 
Telephone: BLOX 66464 


PYE TELECOMMUNICATIONS 
LTD., 


Ditton Works, 
Cambridge 


invite applications from both 
SENIOR and JUNIOR 


ELECTRONIC ENGINEERS 


with experience in the field of 


MICROWAVE DEVELOPMENT 
Apply in writing giving 
details of qualifications and 
experience to the 


PERSONNEL MANAGER 
Quoting Reference M.D. 


BRITISH BROADCASTING 
CORPORATION 
Engineering Division 
has vacancies for men of British 
nationality as Engineers in the 
Operations & Maintenance Depart- 
ment of TELEVISION & SOUND 

BROADCASTING 

Applicants aged 20-30 years should 
have completed National Service 
commitments and be prepared to 
serve anywhere in the U.K. Duties 
involve shiftwork at studios-trans- 
mitters, or with recording units. 
Minimum qualifications: Grad 
LE.E., Grad. Brit. I.R.E. (with 
Maths.), H.N.C. Elec. Eng., City 
and Guilds Final Cert. Telecomms 
Eng. 

Salary scale £620 rising to £830 p.a 
G prospects of promotion. Con- 
tributory pension scheme. 


For application forms and 
further details write to: 


Engineering Establishment 
Officer Broadcasting 


100.W. 
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BRITISH -22- 
aameans. R.C.A. Model AVT-22-B 


LIMITED 5 KW COMMUNICATIONS & BROADCAST 
PRESENTS: TRANSMITTER (for export only) 


* We are pleased to offer the RCA AVT-22-B Transmitters and the associated equipment (Master Oscillator, Power 
Transformer, Modulation Transformer, Crystal Oscillator, Electronic Keyer, 3-phase Auto Transformer (400/230 v. 
18 KVA) and Portable Broadcast Amplifier) 

The transmitter combines the highest efficiency compatible with communications and broadcast standards. Design 
features include drop-down and slide-out units for easy access, protective interlocks, optional electronic telegraph 
keying and safe operation in the temperature range — 40°C to + 55°C, 95°%,humidity 


* MASTER OSCILLATOR AVT-22 
& BRIEF SPECIFICATION AVT-22-B The AVT-22 Master Oscillator is a highly stable source of RF 


power which may be utilised as an exciter at any frequency 
Power Output: 5 kW between 2 and 20 Mc/s. in conjunction with the AVT-22-8 
, « a le che ne erveeal the unit is used for frequency modulation of telegraphically 
FREQUENCY RANGE: 2.5 to 19 mc/s three bands ysta keyed CW signals. The Master Oscillator delivers a signal 
with a maximum deviation of 500 cycles (1,000 cycles swing) 
EMISSIONS: Al, A2 and Aj in the carrier frequency 
MODULATION: High Level Class B The Master Oscillator can be used with any type of Transmitter 
SPECIAL FEATURES: On telegraph, electronic keying up to and is composed of the following major items :— 
Oscillator Unie 
Tone Generator 
The equipment matches a resistive ancenna or line load 50 Regulated Power Supply Unit 
to 1,000 ohms Auto Transformer 
Transmission Line Cable 50ft. long 
set R.C.A. Tubes 
* TR-50 SERIES We are now ina position to speed up delivery of our well-known Series of TR-50 Transmitter-Receiver Installations 
(50 watt power output, 1.5-—12 me/s, 12 v. 24 v. of 115/230 ¥ A.C., full set of equipment spares for 5 years’ operation) 
*% B.C.A. Speech Inversion Equipment (ask for details) 
Submarine Search & Detection Equipment: Expendable Radio-Sono Bucy AN/CRT-IB. Detecting Equipment AN/AS@-! 
Write for details) 
te We can help yes with most of your communications and broadcast problems (short wave and medium wave Broadcast Transmitters, Studio 
Equipment, et Your requirements can be fulfilled, without delay, at low cost with fully approved equipment 


BRITISH SAROZAL LIMITED ELECTRONIC WORKS 


1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON - W. 
Cables: SAROZOL, LONDON Telephone: LANgham 9351 (3 lines) 
A.1.D. and A.R.B. Approved 


or master oscillator controlled 


400 words per minute, Facility for optional use on half power 


trained man. Develop your 
talents and help yourself to NEW G.E.C MOBILE RX/TX complete with 12 v. rotar 
success power unit, 80.9, 81.1, 81.3 Mc/s, 7 wart output. Special price rtf 
STUDY 18 EASY with I.C.S 1294 RECEIVERS in good order, £20 each 

guidance. The courses are MULTI-RANGE TEST METERS by Weston, Radio City Pro- 


p j ducts and other well-known makers 
thorough. rinted manuals SPECIAL OFFER of Constructor's parcel of 100 assorted resistors 


fully illustrated, make study comprising 4, 4, | and 2 watt from 10 meg.-22 ohms, 12/6. 

simple and progress sure MEGGER SAFETY OHMMETERS. Perfect, £3 

YOUR ROAD TO H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, £28. 

SUCCESS can start from D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands ‘rom 

Rere—-toeny. + aatony meron enaasanabenen coun ie S41, $38 Perf 

this coupon and post it to ’ , ° , ete erfect cond 
UNLIMITED OPPORTUNITIES - ts att serdlauters a ARS8LF, ARSED, CRI00, from stock 


exist today for ** getting on ”’ the course which interests Cannes R.103 RECEIVERS, as new, modified, for A.C 

working 

A.C./D.C. MOTORS suitable for sewing machines, 47/6 each. 

A.C./D.C 12 v-15 v. MOTORS, long spindle ‘or models, 15/- 

Radio Engineering each 

COURSES IN: ; Sales Promotion NEW M/C MICROPHONES, hand type, with 12 yds. heav 

Aacountancy — we ae pagenaering duty screened cable, £3 each . 

Advertising Languages Sovaian TEST EQUIPMENT. We hold a comprehensive stock. Multi- 

Architecture Management Television Engineering range mecors.ec 1,080 and 20,000 0.p.v., valve testers, signal genes 

Bookkeeping Mechanical Woodworking RECTIFIERS, !2 v., bridged, 8 amps, 18/6 each 

Building Engineering Also coaching for all principal MAINS TRANSFORMERS. 350-0-350 vy. Ellison at 120 mA, 
Construction moro, Engineering professional, commercial and 6.3 v.5a., C 5 v. 3 a., 37/6. Full range of all types of Ellison 

Chemical R educations! oxame products in stock 

Engineering F.M. DEVIATION METER. in perfect working order, £20. 


Civil Engineering Examination students are coached anti! success!u 
PARTRID T 50-0- 
Commercial Art | INTERNATIONAL CORRESPONDENCE SCHOOLS (aioe baeue, eee ee Oe 9, 05 4, 


Commerce | 
Draughtsmanship 


. « « but only for the fully 


Story 


Dept. 2237 
Intern tions! Buildings, Kinyeway. London, W.0.2. H.R.O. COIL, 0.48-0.96 Me/s., erc., at €2/5/- per coil 


Electrical Please send free book on subject Your post enquiries welcomed. §$ A E. for reply, please. Orders, 
Engineering | C.W.O. or pro-forma invoice, no C.0.D. Prices quoted do not 
Electronics NAME 3€ include carriage and packing 


vereins and Block Letters please Callers welcomed—all stock must be sold within six months. 
orth 


culture | 
Fire Engineering 
General Education j 


Great Bargains 


SERVICE RADIO SPARES 


est correspondence 4, LISLE STREET, LONDON, W.C.2 
Telephone : GERrard 1734 


ADDRESS 


OctToser, 1956 


Wrmetess Wori_p 


Wireless World Classified Advertisements 


respon ibility accepted for errors. 


| a KaKK 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offered 
for sale through our displayed or classified 
celumns carry mo manufacturers’ guarantee: 
Many of these items will have been designed 
fo special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur- 
chased. 


NEW RECEIVERS AND 
HIRLEY LABORATORIES, 
Place, Worthing, Sussex. 
THE JTR/S1 stereosonic 
replay amplifier 


he 4 

td 
Tel ‘30836. 
tape recording and 
Separate meter monitoring on 
record and playback on both c nels, 15watts 
C/P each channel, 96gns; TWA/15 tape record- 
ing and reproducing amplifier, 13watts O/P 
Wearite and Collaro decks, ok TW/PA 
recording and replay pre-am _— : 
with valve voltmeter monitor 
high-fidelity amerner. | —— 
control system, 


RS 
rospect 


for 
including 


amplifiers 


scientific industries the Mullard 
{oc 


20watt s) 
. PENCER-WEST Distribution and Communal! | 
Reception Amplifiers cater for all require- | 
ments ‘ull data and leaflets on request 
Spencer-West, Ltd., b 4 Works, Great Yar- 
mouth, Norfolk. Tel [0007 


RECEIVERS po “Ampciruens 
SURPL 


63a, 


EAK V/S tuner, £15; Bel P.M. tuner and | 
power pack, £10; or offers.—White " eS 
6 


Cumnor Hill, Oxford. 
RO Rx‘'s and coils stock, also AR&#8S 
BC348R, CRI100, a. +x — Diease 
& I Bervice, 254, rove Green Rd., 
E.ll, Ley {0055 
with power ~—e £7; Williamson am- | 
fier, £7; Vitavox K12/10, 12in speaker 
refiex cabinet, £6; deliver reasonable | 
Horne, 5, Low Rd., Keswick, Nor- 
(6324 
£20; RAIB, less case, £8/10; 
transmitter receiver 4 with P/P mike 
phones, £8/10; 2 Air-Sea ue transmitter 
receivers, perfect. type 159B/URC4, hi 
offer secures.—Lee, Bri. 0852. f 
IRELESS WORLD” 7-valve F.M 
unused with cathe follower, 
and power supply. fitted with 
components inc udiug specifi 
eomgnanes capacitors; price 
valves, approx hal 
ly good reproduction, 
high fidelity amplifiers and recorders; 
including high-grade cabinet 
with slow motion 
limited num 


to R 
London, 


R's 


in bass 

distance 

wich 
R77E, perfect, 


tuner 
magic 
eye 
PM 
Te 


“£16/1 
119 


RECEIVERS AND AMPLICLERS 
ANTED, Ekco radio mo 
Champion model 781, 

portable, £19/10, offer.—Box 
ANTED, Dynatron pertate 
gramophone Gil, o 

Marshal chassis 

ment.—Box 4028 


NEW TEST EQUIPMENT 
1M. TV Signal Intensity Meter, directly | 
calibrated in micro-volts with incorporated | 

dB scale, indispensable for TV aerial instalia- 

tions, and faeul ands: band 1 pogels, chan- | 

nels 1 to 5 now available ex stock @ £20; 

quiries also invited for our new band 3 mode! 
Radio-Aids, Lid., 29, Market St., Watford 

Tel. 5088 {O17 
O88OR miniscope, new, £20; television 

pattern generator, arfoct condition, £6 

resistance capacity bri as new, £6; 4 

volumes of Radio & Television Servicing, con- | 

taining al) manufacturers’ circuit 

new, never used, £1 each volume 

Soundweil & Co., 465, Eccles New 

ford 


ANTED 
182; for sale, 
‘battery mains/ 
4029 (6345 
AM/FM radio- 

r ynatron Et er 
TB9-LF613, or similar “Piske 


TEST EQUIPMENT—SURPLUS AND 
ECONDHAND 
DV ANCE 
£20 
‘54S ¢ ‘Currey 


new, complete, 


Holly hss 


, ‘pe a3 nearly 
First Ave., 


A FTER 
. the final Test 


Buying a Partridge transformer is 
investing in a gilt-edged security. 
At every principal stage of manu- 
facture rigorous tests are applicd to 
exacting standards... 


WINDING 
ASSEMBLY 
IMPREGNATION 


A further bench test ensures that 
every transformer is able to pass the 
final test . . . the test under working 
conditions that you, the purchaser, 
wil! impose. 

It is this thoroughness that has 
earned Partridge the respect of 
dealers and purchasers alike. 


ofter 
after 
ofter 


Send for complete details of 
standard and special transformers 


PARTRIDGE 


TRANSFORMERS LTD 
TOLWORTH SURREY 


Phone: ELMbridge 6737/8 


Test seus Ay her ety URPLUS AND 


IGNAL generators, _. az output 
| meters, valve voltmeters, frequency meters, 
| multi-range meters in stock wei enquiries are 
| invited uirements to Service, 
| 254, Grove Green , London, E fi, 4986 


R: oe” Tparen Tying, Gf sAuieMeEny 


Ley 


“Cmmu and 
144mc/s Ham bands; o plete 3 -F 15 
valve transmitter/receivers for a.c. mains or 
ration; export enquiries invited 
‘elecommunitations reenham Mills 
Crewkerne, Somerset. Tel 


OYNAMOS, 


2000° 


amps, 
control 
ventilated s 


otis: SiS: = Suara AND 
8 motor aibeiuaher Pte input 220v 
h, 2,000c/s, 25 

fuses, 
in 
igh, 


starter, 

all mounted 

el cabinet, 14in x 26in x 49in h 
£16, carr. extra 

amore Way. ane 


RIDGE Tr. ae quantity ry yr un- 
used ex- vy, ye of { Bupply by § &c 
Ltd., 200-250, 100 Ad, dc 
out, or ed aa 5a oe cells at tropical rating 
u ; at normal Coane rect 
mE. fen switches, fuse Vv meter 
case, 4ft 6in H.x5ft 6in* it ‘gin approx 
suit home or tropics; 25 each 
land. 
AP charging | cut-outs, 12v also 
12/6 p. 1/-; Samp, 19/6 post free 
Starter relays, 12v also 24v working 
vy by C.A.V., all 19/6 p. free; very heavy 
1.A.V. starter pushes, 5/- p. free 
PEARCE, 66, Gt. Percy &t., W.C.1 
NEW COMPONENTS 
microphone inserts (Cosmocord 
. in steady demand by Hams and 
Sound Engineers; guaranteed newly made and 
boxed: 15/6 post tree.—-Radio-Aids, Lid. 29 
arket St., Watford {c 


16d 
NEW onamoreut.e”? SOUND 
RANSISTOR pre-amps for tape playback 


£9/. 
RECORDING units, one erase and bias, with 
meter level 17gns, R/P amps, 6 watts U/L, 


wii tape-decks, now £56; 
/ 
earite and all decks and amps 


Mora Ra 
Gladstone 
(00 


carr 


0012 


20a, 
Tel 


ELECTRONICS, 1 
Ccklewood London, N.W.2 


ERROGRAPH Recorders, when in North hear 

our latest studio recordings demonstrating 
the FPerrograph with Mastertapé, an ideal com- 
bination for the serious recordist 
SPECIAL tape offer continues, 1,200ft at 21 
(21 each 6 and above), 1/6 p. & Dp. plastic 
base, [Bink servi (we use it ourselves) 
TAPE service by experienced staff, especi- 


*BRbic 

ICA" RECORDING STUDIOS (1949), 

Recorder House, Pee! St., Eccles, M Locles 

1624. Director, Thurlow Smith, AKM< ; ™ 
1 


{0 
TT new Coljaro Automatic twin-track, 5- 
speed k (no amplifier) is available 
at Photo- 


T aper Re- 
corder Spec 73-75, Praed Bt., 
London, W fe 


195 
mg: Vox di ulpments type 
or high-quality recordings from ex 
ing ye BE equipment; price from ahens: 
also available as & complete channe! inclusive 
of mic., amplifier and playback equipment, at 
70gns; type C7 for highest quality professional 
requirements—recorder mechanism at ans, or 
comes chenne? 110gns; demonstrations 


yy in Lond 
pAbr write tor details to K.T4S.., 
"Goplow,” Park Rd, Braunton, N. Devon el: 
n 


Brounten 224. Callers by appointment 
HOTO-OPTIX, the ta 


recording 


a 


0210 

pocertes specialists, 
ou & complete ange of recor 

‘errograph Simon. jrundig, Eliza- 

the “ Presstomatic.” their 

the latest Collaro auto- 

matic twin-track Tape Deck, all available on 

very easy terms, send tor leaflets or call and 

hear them demonstrated —Photo-O 


| ao AAD 73-75, 
FOR 
SALE AND WANTED 
ADVERTISEMENT FORM 
TURN TO 
PAGE NO. 189 


tix (Lon- 
Praed 6t 
roail 
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NEW GRAM ones AND BOUND 
\UIPMENT 


DAPTORTAP 
speed) with built-in recor /, pre-emp., 
for connetting to yout own hi-fi system! pre- | | SPEAKERS, in round metal, grey, case 
ome has the latest refinements and components, with on/off switch, 27/ (poet 3/-). Dipole insulators. 
correct tape characteristic equalisation for Perspex, tor jin. rode, 3/6. Board chatgipg D.C., with 
all speeds, magic eye level control, mic input . 2 knife ewitches, 2 SBC holders, 2 fuses 
SIMPSON ouM frequency S0cy-16Kes output stage, power pack, 4 /- (post 2/6). Block with & terminals, 2 15A 
Mov ing © 1. Two range, ( Oh ob 0,000 ohn gesronas extras; trade enquiries welcomed ice | dlo ‘men, 6/ ditte 18 terms 4 3 pole c/o switch 
bigs jin. New and Boxed ns.—Lonsdale ‘Mgppfecturing Co., ong- (6. G.P.O. type handsets, new, : 
dale Rd., London VU 6347 D NEW. Command receivers, 1.5-3 me/s. with 6 


1018. EX-ADMIRALTY P.M. SPEAKERS | te 3/-). (PPR-1A. 214/254 = /s., 

4 matchi GRAM OPTONE AND SOUND EQUIPMENT— | » 3/9001, 6/0002, aerial, leads, 6 v. vibra- 

f " sy VRPLUS AND SECONDHAND phones (lightweight) and handbook, 96/-. Al/ 

professional tape recorder | 2, a4 above but with 1R5, 3/185, 5/345 and double 

> units, comprising output 2v. vibrapack, in zipped satchel, 120/.. VIBRA- 

. e mig A Mallory 12 v. to 250 v. 80 mA. synch., reversible, 

Enclosed containing replay am 18/6; Jeff Travers 12 y. to 150 v. 30 mA. synch., smoothed, 

hy = : — - pli fler recording amplifier peak pro- $ to 110 ¥. 90 mA. stabilised, 19/6 (P.P 3/- 
atteries 27 6 each gramme meter Monitor lqudspeaker am " ery <3 at cain tose f 26 m 

lifier, an ower j ie 15 id | 0 Valves, Jay B45 0 

Ss. PE. WEARERS fo tba Replinere modified tee eeetorm’ ta || (both used; post, each, 3/-)  BES18/116 ( 

rking ord 11/6 C.C.LR. recomnm endations. Immediate avall- with 3/EP91, 2/EL91, 6 gang tuner, new, 37/6. 

e Offer h ™ wer ‘ . l/-. MOTORS: Gram. 230 vy. Induction, 78 r 


MIRROR GALVO'S a | | governor (Garrard), 30/- (post 3/9); SYNCH. 


wooden cabinet, with ewitch « 


b pertect working order. Size 


TELE. D. MK. 6 FIELD TELEPHONE SETS 


Bet , . ATEST Connoisseur turntable and pik { | “ 1 " a ; Bynch. 100 v, 3,000 

iB “Me 4 ——— Mk. II, heads wanted.—Box 3960 ) 2 6U radio interference, 

23/10 RUNDIG tape recorder, Reporter Type 709L. xy i ND yo Mg pe bay 

as new; bargsin.—Box 4045 - ' YS (co-axial) c/o 12/24 ¥., 7/6, 

SPDEN tape deck (standard), as n 5 78A, or manual 15/- (post 2/9) DYKA- 
pa : wees Se one ’ Leeds area Box 43928 1%, MOTORS EDDYSTONE 12 v. to 190 v. 75 mA., 

£9/10 te ‘ 15/- (post 3/3. 11 ¥. to 300 v. 200 mA, cased, 15/- 

B* dha ih rder, and 3%) watt an , . CLOCKWORK Contactors, 2 tnx mises per 

ust sell.—Pull dete . U.S.A. type, email, 9/6. runokt “mids. 

METAL m 


AVO VALVE TESTER 


TELEPHONE HANDSETS 
“ ket New 21/5 
o YORTEXION 2 tape recorder, ribbon mi » BOD v. i 6G. 1,000 v. 30 mA., 7 
VOR. 97 CATHODE RAY TUBES f , little | 5 anus FORMERS, 220 v., 460 w., brand new, 80/- 


Hanworth Ra Ke 600 v. 30 
6. A 


and tape co’ 
8 xchange Minife rde vico, BO ch, 4 fuens, new 
; Cur thawes The — Surrey ort 2074 | | 14/6 AMPLIFIER 178, 14 r with valves 
AC/DC. VOLTMETER ‘ ‘4 f oatage 2/6 each) nvedy ew} 
. > me canned 
“ f e. In oan yur + PI aro |i 
Ta £1/15 “= eo ON Be ~ ee ee creened, 7/6; 10H, "hoo mA. B16; OH, 
PHOTO ELECTRIC CELLS TYPE CV147 3 % 
ra ag? Gis 14/6 Ser Sule ; d D5 recorder, 3 heads, separate 
. a 7 1 exchange for Quad I 
UNISELECTOR SWITCHES with’ (ranscription. unit... valve ce valves, 18/8 (post 2/0), 
LE p Moran Rd Macclesfield, Cheshire . new, with valves ; lease vaives, 12/ post 2/6) 
401 4 XTALS. Octal, 6.2 me/*. and 8 me/s., each 5/-, TOOGLE 
SWITCHES, new, metal DPST, 2/-. WAFER SWITCHES. 
BBoTOBA batfery operated spring-d on 1 pole 7. oe swe 3/6: | 6 4: 4b. 2p. 3 w., 
portable ape recorder 2-85 c 2b; 1p. 6 5 b., 2/6; 2 b., 1/3. 
t ith ¢ nd ullt-in e B 
All prices include carri ps * “—e rophone, total ya ow 21ib List and enquiries. §.A.E., please! Terms: C.W.O 
5 Box 3579 O78 Postage extra. Immediate despatch 
23 LISLE ST. ( GER, 2969 ) LONDON W.C.2 : ; - Callers and Post, W. A. BENSON (WW), 138 Rethhope 
9 ews I-FI Record Reproducing Equipment llaro Road, Liv 1, 16, GEF. 6853, Callers, SUPERADIO 
Closed Thursday 1 p.m. Open all day Saturda transcription player, B.J. arn ith PC (Wel , : 
y'p La y y and Acos heads, leak TL/10 amplifier a W’ chapel) LTD., 116 Whitechapel, Liverpool 1, ROY 1130 
| Inch loudspeaker and tweeter in 
in separate cabinets, cost £120 this 
} new condition; £90 o.n.o.—Box 


2/9) 100/150 me/e., 
condition (damaged meters), 


IREK wire recorder/record 
fitted with recording lev 
‘gy a with operas ng instructions and t® NEW 5S&.T.C. AND “ WESTALITE” 
» 1 | R Pi i pels of wire, in working order—Offers to |] SELENIUM RECTIFIERS. Largest L.T. 
N 4 N roup  Secri y . Taw on Venue || range in Great Britain. Latest Current 
wnanesuTvans P ‘ Products. NOT Surplus. 
Over 70 different types 
. . AC COMPONENTS pune US AND | 
in stock, ranging from the BC6I! American F REVISED PRICES ist MAY 
Handie Talkie to the Marconi SWB-8 ADIO CLEAR r f Tottenhan 
3,500 watts te Court Ra., I mdon, N |] ST. & C. E.H.T. K3/15, 4/9; K3/45, 8/10; 
9188 \4: ° 4 
RECEIVERS Nearly 100 types available ELECTROLYTICS: Capacity, vo tage, size, typ gra kag vip WAVE: 


‘ B hes ‘ includi of ountir ) post paid, 25, 25v m , 
fr Pp ke. to : = M ah c . | os pereaate W r 1 5 et "aie , ye We 2 |} i7v tla 18 6; |.5a, 32/6; 2.5a, 39/-; 3a., 37/6; 
and directional, the smaliest hand held and hu - / 1 Ss a” ell . , 48/6; all post free: 
the largest weighing 10 cwt. and using ' ‘ : 


65 valves 


TEST EQUIPMENT American only 


Over 100 different types of instruments in ‘ % , 
stock | », 6/6 y, & iy, W/E, 1/3 Ov : ° . 
ty CD. + , 2. clip, 2 ; , - 3 3a., 170/-: 
z 604 


VALVES. American 00 : 237/6; all post H 10 

Srisich, over 158 trees = YOM TT I Kai %x2. clip, 1/9; 1 BRIDGE CONNECTED WITH, 7iin., 
= + | iss 0 fer, WE aU clip aye: “say: || SQUARE COOLING FINS liv, 6a. 

RECORDING GEAR by Dictaphone, Be fad hy age chp. 2 ‘3 #34 |} 64/«; 10a., 74/~, post 2/3. 

(ynertyps, ny > dnl: Armour, R.C.A 330 a2sv, % 2, clip, . P| BRIDGE CONNECTED eee 

Utah, Memovox, Edison, etc., for disc, wire a4 lip, 4, ¥v, %X2 1 > r, or in. 

film and tape var) te , 16729, S7ov. 1x 2: Mp, S/=% COOLING FINS. Both Spee ome price, 


POWER SUPPLY Dynamotors, Motor 

Generators, Rectifiers Vibrators, Inverters, 7 ‘ 4 “ ¢ 2x + H 

from 2 voles 100 amps. to 18,000 voles 4 amp lip. 6/6: f flash types, 1,000mf, 7 4 _ ; " 275 “5 10a., 
4x4, ‘j2 6: all ‘ " 1% with sleeves j i" 3/. 

AERIAL EQUIPMENT, Whips, I2in. co || alf voltages WKG V' wh 338/-, all pos 


1Sfe. Mases 20ft. to BOfe. Brackets, bases, TELEVISION. chacsis ated eae eee LATEST PRICE LIST 
Ka 4in ‘ 1 e wit va ¥ 


wire guys, beams 
“ WESTALITE” (BRIDGE), 12-1 5v 
; . 3 2.5a. 


MISCELLANEOUS. Amplifiers, Cabinets 
Chests, Chokes, Controls, Cords Crystals, 
Electric Accessories, Fuses, Hardware in- 
sulators, Loudspeakers, Meters, Plugs, Relays 
Swicchgear, Transformers, et 


Full lists available Te ee nae Snel. with mounting ; 10a., 391/8. Post from 1/6 


Send your requirements All packing and 6A, “ , 2s ) Dag A xa 2,54 35/10; het —* 24/10; 36EHT6O, 


shipping facilities 
4th visi ” Wholesale and Retail 


P. HA RrRIsS l he 16x sl ig red, se f ire Special Price for Export and Quantity 
ORGANFORD ponssT |i a Se: eet ents. Gaxmexnen T. W. PEARCE 
RADIO’ CLRARANCE. LeD és he 66 Great Percy Street, London, W.C.1 

Angel 


Telephone: Lychett Minster 212. RADIO CLEARAN( ttenham 
» y Court Rd., London Ww 1 Tei! Museum 9188 Off Pentonville Rd. King's Cross snd 
015 


OCTOBER, 


1956 


WIRELESS WORLD 


sy 


NEW! 
5th Edn. 
“Wireless World” 


RADIO VALVE DATA 


Characteristics of over 2,500 
Transistors and 


C.R. Tubes. 


Price 4/6 


Valves, 


Post 6d. 


Maintaining Hi-Fi Equipment, by |. 
Marshall. 23/-. Postage 9d. 

ABACS. or Nomograms, by A. Giet. 
35/. Postage 9d. 

Television Receiver Servicing. Time- 
Base Circuits, by E. A. W. Spreadbury. 
Vol. |, 21/-. Postage 9d. 

Servicing Record Changers, by H. 
Mileaf. Sy). Postage 9d. 

Television Receiver Servicing. Re- 
ceiver and Power Supply Circuits, 
by E. A. W. Spreadbury. Voi 2, 21/-. 
Postage $d 

Time Bases Scanning Generators, by 
O. S. Puckle. 40/-. Postage |/-. 

Transistors Theory and Practice, by 
R. P. Turner. 16/-. Postage 6d. 

Electronic Organs, by R. L. Eby. 40/-. 


Audio Amplifiers, by 
R. F. Shea. 52/-. Postage |/-. 
Principles and Practice of Radar, 
y H. E. Penrose and R. S. H. Boulding. 
50/-. Postage |/-. 

Television Engineers’ Pocket Book, 4 
E. Molloy and J. P. Hawker. 10/6. 
Postage 6d. 

The A.R.R.L. Antenna Book, by 
ARRL. 18/-. Postage 1/6. 

Tele-Communications Principles, by 
R. N. Renton. 45/-. Postage 1/3. 

The Radio Amateur'’s Handbook, by 
A.RRLL. 30/-. Postage 1/6, 

Modern Oscilloscopes and their uses, 
by J. H. Ruicer, Jr. $2/-, Postage |/-. 

Radio Designer's Handbook, by F 
Langford-Smith. 42/-. Postage 1/3. 

Tele-Communications, by A. T. Starr. 
35/-. Postage |/-. 

T.V. Pauit Finding Data Publication 
No. 5, 5/-. Postage 4d. 

Public Address and Sound Distribu- 
tion, by A. J. Walker. 21/-. Postage 6d. 

International Tube Handbook. 15/-. 
Postage 9d 

Making and Using a Telescope, by 
H. P. Wilkins and P. Moore, 12/6. 
Postage 6d. 

The Services Textbook of Radio Vol. 3. 
Electronics, by Jj. Thomson. 12/6. 
Postage 9d. 

Radio ‘Data Charts, by R. T. Beatty, 
revised by J. McG. Sowerby. 7/6. 
Postage 9d. 


THE MODERN BOOK C0. 
19-23 Praed Street, 
London, W.2. 


Britain's Largest Stockists of 
British & American Technical 
Books, 


Please write or call for our catalogue. 


‘Phone: PADdington 4185. 
* 


Open 6 days 9—6 p.m. 


“x 


Ps pgs é 


COMPONENTS SURPLUS AND 
SECONDHAND 


ALE!.300 12 volt 
Sturdy, 351, Broad 8t., 


Offers to 
Warwick- 


vibrators 
Nuneaton, 


shire (6532 | 


Little 
Newport 8t.. London r ais 


OUTHERN RADIO SUPPL x, “4. 11, 
wc See ow 
| played advertisement, oO 


page 


| 3000 oil filled 0.5-0.5 mfd condensers 2,200 
| x2,200 volts Suitable f H 
| rectification, C.R smoothing, etc., to clear 
360 (6278 


lus over 


Pps Duck 


(6297 


DENSERS aoe ry? 
50 


| 

| al grade, 
| mica, 70, 1,900 
| £2/10 per 1,600. 

| 97, Belgrave Rd 

} 

| 

| 


AGSLIPS at low prices 
3 in Resolver No 
50c/s, unysed, each in tin, 55/-, pos 
large stoc of these and other types.—P 
irewshay, 94 Pixmore Way, 
Herts el 


DDY’S SURPLUS STORES, 172, Alfreton 
Rd., Nottingham Sor Z/ll, 6K7 2/11, 
6V6gt 5/11, IT4 7/11 UlllL 1/6, p. & DP 
94 each; 1154 MT 29/11, p. & p 
10/-; 929 indicators 59/6, p p bebsé 
c.W.o. only. 6250 


WANTED, EXCHANGE, ETC. 
ANTED. receivers A.P.R.4, also T.N.16, 17, 
19, ete., aga any radio test geat 
LESL ie DIXON & 214, Queenstown Rd., 
Battersea, 5.W.8. Macaulay 2159 (017 


"mail pders cals. 
Iiford, Essex 


REQUENCY 


shift adaptor or convertor re- 
quired c., Wt 


Harris, 935, Wardour 


(627 

ANTED, acoustic QA 12P amplifier, early 
model (about 1948), good order.—-Camp- 

bell Harper Films, Ltd., Hil) 8t., as 2 


ANTED, 


radios 
Stan Willetis 
Staffs. Tel. 2 


WANTED 
BS344s 

Service. 254, 

Ley. 4986. 


ANTED, B.C.610 Ha)llicrafters, 
transmitters and 
best prices.—-P.C.A. 
mersmith, W.6 


valves, TV tubes we 
radiograms, ta recorders 

435, Spon Lane. West Bromwich 
39 (5847 


HRO coils, Rxs, etc... A.R.888 
. B27s, etc Details to R.T. & I 
Grove Green Rd., London, Rib 


E.T.4556 | 
spare parts for same; 
Radio, Beavor Lane, Ham 

(0079 


MMETER and Voltmeter Selector Switches, 

5- or 6-way Rotary Switches, Samp, 

230V; quantities of the above required by elec- 
trical manufacturer; reply stating price and 
full details.—Box 2046 (6045 


WANTED. good quality communication RY8 

tape recorders, test equipment, domestic 

radios, record players, amplifiers, valves, com- 
ponents, ete estb. 18 years.—Call, send or 
hone Ger. 4638 Miller’ 5 Radio, 38a, Nov Ease 
ourt, Leicester 8q., W.C.2 


W4xEED si pal 
62A ‘FS frequency meters types 


BC221, T8174 rae also receivers type 
R1559 and R1294 —r> price and details 
Hatfield Instruments, Ltc Crawley Rd., 
sham, Sussex. Tel werden 5252/5 


LL U S.A. V.H.F. test and communication 
equipment; T8174, TS175 47, B.C.221 
meters; receivers 1294 


pre rators, types TF1446 


valves 707A-707B, 

highest offers given 

Yer. 8410 and 4447 
Lisle 8t., 


2K 28. 

y return 
Universal Electronics, 22, 
Leicester 8q., London, W.C.2. (0229 


VALVES 
8 TT11 valves to clear at 2/6 in dozen 
lots.—-Box 5602 {6279 
VALVES WANTED 
A ypes of valves British 
sfansmivting and receiving; 
Prices paid hat have 
or call Lowe Bros., 9a 
Rd., N.W.1. 


or American 
keenest cash 
ou to offer?-—Write 
Diana Place 


CABINETS 

L*¥ Is R 10 have the best 

finest fin’ Bee page 165 
REPAIRG AND SERVICE 

AINS transformers rewound, new 
formers to any specification 

| MOTOR rewinds and complete overhauls: first- 
lass workmanship; fully guaranteed Bides 


ELECTRIC Co Ltda Potters 
| Warser Gate, Nottingham. Est. 1917. Tel 4744 


MAL, transformers, E.H.T.s, chokes, field 
iis, etc., promptly and a iently re- 
| wound or manufactured to an cification 
LADBROKE REWIND sERYIC td., feos 
| ae Rd., London, N.W.10 0222 


RANSFORMER rewind 
E.H.T. transformers and 


service mains, 
chokes, prompt 
range of soplocemens, healfon ex-stock 


fufactured %, your « 
ITAN ICE Co., eolk 


ADIO 
| TRC Lane, London, W.10.” Ladbroke "2008 


Euston | 
(4485 
selection and 
(0224 | 


trans- 


The MISSING LINK-PABO-1 


TAPE PRE-AMP AND ERASE UNIT 


with built-in Recording Level Indicator and 
Monitoring facilities. 


fully guaranteed 
(AP 18g61), . | 


B 
Letchworth 
{0087 | 


PRICE £12 10 0 
Dimensions: 9in. x 9in. x 4}in 


This compact uni. provides ihe necessary 
link between the Tape Deck and Amplifier 
| Control Unit in a high fidelity system. 
| The circuit has been critically designed to 
preserve faithfully the quality of the signal 
fed to it and to pass it on without distortion 
or alteration except in so far as the built-in 
equalising circuits apply. These enable the 
standard tape recording curve to be applied 
in recording and the corresponding equaliza- 
tion on play back. PABO-1 can be used 
with almost all makes of High Fidelity 
Amplifier and Tape Deck 


MODEL AF-105 


Three-in-one 


AM/FM RADIOGRAM CHASSIS 


PRICE £37 


AM and FM Tuners and High Fidelity 
Amplifier on one compact chassis 


We shall be glad to give you a demonstration 
of these «@ other models in our range 
ct our Warkers Road showrooms (open 
9-6 p.m. Weekdays and Saturday) If 
you are unable to visit us please write 
for descriptive literature mentioning 
IRELESS WORLD. 

HIRE PURCHASE facilities are available. 
GUARANTEE: All our models are sold 
under full and unconditional money back 
guarantee of satisfaction. 

FREE TRIAL IN YOUR OWN HOME. 
Your money will be returned if for an 
reason you are not satisfied after 7 days’ wr 


Ww 
ARMSTRONG Tit tvisios CO. LTD. 
Warlters Road, London, N.7. 
Taleph t NORth 3213 


“ AUTOMAT”’ CHARGERS 


and POWER PACKS 

as supplied to Ministries, Airline Go.s, etc., up to 
600 watts. Correct design, best materials and 
workmanship 

Seignium rectifier stacks, 40 ma. to 10 amp., with 
Or without transformers. 


‘AUTOMAT” SELF 
BRSCLA TINS CHARGERS 
rt model as illus 

vy. 6 amps 

selenium rect 


dite, 12 ¥ 42/6, po 
FOOLPROOF a ge 
free and ultra reliable 
"ww with full 
Kit. Westalitx 
pregnated trans 
ali rectifier Ur 


1 amp 
suinely trouble 
years through 
data ina io. 1 
} amp 
ballast bull 
6 eliminated 
enamelled 
tras ballast 
ajameter tor 2 . i »,. 62/6, pw 1/1 
o. 2 Ku a ballast 
indicator bull 2 rf wger, 36/6. 
Minor Kit, 6 v 


watt trans 


Many « ouher L. I 


CHAMPION 


44, Uplands Way, LONDON, 5.21 


and 41 


PRODUCTS 


Phone LAB 4457 


| types 


| ing requisites 


| equip: 


#~~- ENGRAVING - 


Electronic Equipment, Scales, 
Indicators, etc. Send or phone 
your requirements 
A.G. ENGRAVING 


192 EARLSFIELD ROAD, &.W.18 
Phone: BATtersea 9897 


an work 
| PHILPOTT'S 


ham, 52 


Bulid your own Tape Recorder 
with the 


‘ASPDEN' 
TAPE DECK KITS 


Compact model 

x Ilin., Sin 
Standard model 
15in., Jin. reels... kit 
Easy to assemble full 
drawings and 
motor, latest design High 


reels kic 4710 © 


Thin 


cei0 0 
working 
First class 
Fidelity heads 


1Ofin «x 
with 
instructions 


and the recorder 
AMPLIFIER kit 
Power Pack kit 
(without valves) 

Carr, extra 


sis 0 
a2 18 6 


very pleased with its performance- 


must congratulate you for supplying such an 
excellent kit.” W. P., Portsmouth 


Send stamp for full 


W. S. ASPDEN, 


10, MARKET STREET, WESHAM, 
KIRKHAM, LANCS. 


perticulars to 


| Site H Unit 
electronic dev 


| main 


|} ment 
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REPAIRS AND SERVICE 
1 OO00Os of service sheéts, sale or bire; stamp 
With enguiri new 60-page catalogue 
radio and TV spares now in preparation 
mand excéed su poe , rve 
5. Wykebe. 


at P.O M. Poy 

dens, Leeds, 9 

D C. BOULTON for repairs t 
speaker petialists on heavy 

cone assembliie field coils 

pressure units microphone 

formers rewound and to cificalion; motor 

rewinds Lymby &t., Manchester Rd., Brad- 

ford. Tel 2858 {0171 


PAINTS. CELLU ps 

ANL, the air-drying 
5/6 er ‘eth pint cen G. A 
Kenton Park Cres Kenton, Middz 


AINT handbook, 3/6 post 
cellulo synthetic paints and ai! 
catalogues free 

Harold ood, Romford 

[0207 


sories, 


ere 

crackle paint 

Miller, 8 
0250 

spraying free, 

se and 

suppli sf 


nard Brooks, Lid 


aus NESS AND PROPERTY 
PPOre: IONAL Recording Studio, W 1 
control and 


layback room, 
d up to B.C. standard 


cloakroom, 

1954, Steinway 
ready for immediate \ 
and rates £205 

detailed inventory on 


mode’ 


Box 3787 


PORTSMOUTH Radio, television and cy¢ 
busines avallabie owner. going savroac 
freehold property audited accounts for 
three years slow ineventing profit; turnover 

£13,00); main agencies; living accommodation 
price by negotiation Por tasther details write 
Box 5650 

WORK WANTED 

light assembly and wirt: 


[MMEDIAT E 
any quantity Box 


tronic apparatus 


r.P.E. moulding 
oved capacity 
London, N.19 Archway 5078 


CAPACITY AVAILABLE 
ACTORY Capacity available for the follow 
ing categories: 
PLASTICS Injection Moulding (3 oz) 
ALUMINIUM Die-Casting 
LIGHT En gineering 
ELECTRONIC & slotrieal 
tion Wiltshire.—Box 0077 
MMEDIATE capacity 
and electrical assembly.—Box 3959 
RINTED circuit assembly and mechanical 
dip soidering capacity available, contract or 
ub-contract basis, short runs entertained - x 
5937 32 
MISCELLANEOUS 
ETALWORK, all types cabinets, chassis, 
racks, etc., to your own specification 
capacity available for small milling and cap 
up to lin bar 
METAL WORKS, Ltd 
Loughborough 


5 ae ISER, as new, 250 volts 
ty forceps, scissors, ete 
He mr. 40, Doddington Grove 


machiping A.I.D 
Bel arlborough 


Loca 
0114 


available for electronic 


Assembly 


(G4B1) 
Chapman 8st [0208 
also quan 
Offers to 
Birming 
(6269 
NIVERSAL switch 
moves dirt Street 
lubricates, 4/9 haif pint 
ty, Wheate ott. “Purl well 


and contact cleaner 
oxidigation; burnist 
post paid.—A ‘ 

ane, Batley, 

disc service 

leafiet 


APE to recordin 8 te hr 
(30 min.) 2 78 5.a.¢ 
Comprehensive Recording Nt A. D. Marsh 
Littie Place, Moss De p> Lane, Aughton, Orms- 
kirk, Lenes Aug 192 (6197 


Y OUR own tape 
70s or L.P 
Queensway Private 
Queensway, W.2 Teil 
recordings 


recording transferred to disc 
Write call 

Recording S8tu dc x 

Bay. 4992 


"“APE/DISC for connoisseurs 
olde et full-time transfer service 
2/6, special rof. qual. tape 
Soun d News Pr ductions, 59, ional 
Amb. 0091 (6348 


use Britain's 


AND III conversion easily 
GSpencer-West type 66 
convertor price com plete 
change-over switch, £4.—8pencer 
Quay Works, Great Yarmouth 


carried out with 


West 


SOIL Winding Machine Neville's Type 
Montrea Only had very little use Per- 
including electrical equipment 
pen to reasonable offer.—-The 
lation Lid., 55 Park 
Elgar 4011 {0197 


Type 207B These 
ices measure 1476 approx 
contain a host of useful equipment 
items being a precision double wound 
H4in dia 6 standard tropical pots 

ype awitches, 3 P.O. lamp holders wit 

togale switches, 3 push switches. ar 
of knobs, multiway sockets, precision 
sistors, gear wheels, et< Have cost 
to manufacture: our price 7 
mores England and Wales 


Royal Rd 
beautiful 


and 


5 4 


Ww va 
WAL TON'S WIRELESS STORES, 48, Crate rd 
St. Wolverhampton. Staffs 145 


last | 
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OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele 
144 


pages of intensely inter 


vision Industry, In 
esting matter, it includes 
full details of our up-to 


the-minute home study 


all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
LR.E, City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


{15 a week this 
Write for your 
sent and 


courses In 


If you're earning less than 
enlightening book is for you 
copy today It will be 
without obligation 


BRITISH INSTITUTE OF 
ENGINEE RING TECHNOLOGY 
888 COLLEGE HOUSE, 

29-81, | WRIGHT'S LANE, 
LONDON, W.8 


NEW CABLE 


CHEAPER IN 
SMALL COILS 
unless requested shorter 


Full 100 yd 


All coile 20-49 yds. in length, 
All prices per 100 yd. lot, leas supplied add 5° 
cotls are available add to any price 
TWIN FLAT _ O44 3/0720 W K, 
4 ed 


ub we 62.8 


29 OWE 7/029WE 
f° q/~ ° 
75/6 97/6 1209/6 
FLUORESCENTS Comp. with choke and starter leas tube 
atlenes t re shape, 37/6. Hexagon, 30/6. 

Git. square shape, 47/6. Hexagon, 49/6. 
Condensers extra. 4ft. 6/6; 5ft. 9/6. 
Send for full fluorescent and control gear also cable, acces 
sorties and radio liste. Add part carriage onsma!) orders please 


(W), S01 GREEN LANES, LONDON, 08 


SPECIALIST SWITCHES 
specified for the 


MULLARD 
TAPE AMPLIFIER CIRCUITS 


Amplifier Type ‘A’ 
SS/S67/A ) 
$S/567/B | 
$S/567/C if 


Amplifier Type ‘B’ 
SS/567/A 


> the set 


16/6 
SPECIALIST SWITCHES 


23 RADNOR MEWS - LONDON W.2 
AMBassador 2308 
Enquiries by post or phone only 


OcToBEer, 1956 Wire_ess Worip 


MISCE LANSOUS | 
TELEPHONE SETS | BQUILD your own and learn about its 
ye maint Med . pnd oory! icing. quali- | 
as er/tutor availab whilst you are 
BRAND NEW eM and building.—Free brochure ire 
Mi Institutes, Dept. WW58, London, W.4. | 
Associated with H M Vv) 


0160! 


NOTICES 
RITISH SOUND RECORDING ASSOCIA- 
TION Details of membership, open to 
t rofessiona! sound recording engineer and 
others interested in recording high quality 
reproduction and other branches of audio 
mgineering, together with details of the Lon- 
m lecture programme and the Manchester. 
Portsmouth and Cardiff Centres, may be ob- 
IN ATTRACTIVE BAKELITE CASE tained from the Hon. Membership retar 
Ideal for communication between 2 or more H, J. Moy pie. A.M.1.E.E., 12, Strongbow R 
Sreitone, “p to one mile, e TORES, annem, f 
TORY AND OFFICE; FARM BUILD- SITUATIONS VACANT 
a, ey —_ | HOUSE, etc. Fiscrronic Engineers 
rice tor sets in individu: car 
complete with long life = bells, 7 hem who prefer the wpeting goaditions 
and 100ft of a rogressive firm, where goc 
"OO 10 0 telephone cable. results bring’ credit and eppsrvanite, for rapid 
Per Pair Garr, (@.8.) 7/6 promotion ére are vacancies needing young 
‘on 4H * A ame ani enthusiastic electronic engineers in the) 
TELE “HH” SOUND POWERED early stages of training 
In metal case, requires no Rgperies. Price | THE work affords valuable experience in high-' 
per pair £9/10/- carr. (G.B.) 7, grade instrument qavelopmen’. design, a ng 
Single sets can be ah. F en and servicing in the con ental alimosp! sere © 
both above items if required. a fe team of project leaders Covering «a 


wide field of application in research 
industry, it is interesting and varied 


SPECIAL OFFER OF | S2PL¥ with full details of experience to 


Nagard, Ltd., 18, Avenue Rd., Belmont, Currey 
[6544 


AERIAL MASTS | ro couse couvcn 


RAF. NORWOOD TECHNICAL COLLEGE, as soon as 
A Type 50 | possible, two grade B assistants 
3 6 ft ia | G mH | telecomunications subjects to C 
ms technological certificate 
Kites comprise K abil ity to teach one or more 
9 Zin. dia. Tubular Steel (Copper following an advantage: Television 
Plated) Sections of 4ft. length, |) radar, engineering drawing and workshop 
top-section and base, Pickets, | practice. Should have suitable degree or 
Guys and Fittings. jequivaient; (2) mainly for classes for Zu, 
YOU can rchase . | certificate examinations in radiotelegraphy an 
+ capemie MAST for i radictelephony. Should possess P.M Mo Tet class 
traction of ite cost, Le. certificate, sea-going experience, good know- 
. ledge of technica! electricity, the theory, opera- 
£7 .10 . Oonty en and maintenance of ships: radio {maui 
ment, possession o inistry o ransport ra “ 
(Carr. 7/6) maintenance certificate and/or experience of Praise for Savage Mass> 
The MAST is particularly marine radar equipment and/or knowledge of 9° 
sultavle to take serials for }} and ability to teach telecommunications or core Transfor mers 
Tx.,, Re, F.M. and T.V see 4 practice i. a ry a i 
pecially COMMERCIAL), P.E. salary scale 650 to plus 
oa hes mang other uses |London allowance, comeneneins and . -~ comes from Scientists, 
Extra 4ft. sections can be || Salary according to age, qualifications and 


eupplied at 11/6 per section perience. Both posts temporary in  “Arst Technicians, and Amat- 
instance.—-Application forms from Principal at 


ARMY College, Knight's Hill, 8.2.27, to be returned 

tre 32 ft. HIGH by 15th October, 1956. (1587.) ‘Ye27a eurs all over the world. 
Lightweight kit compris 10 steel rew-tn ITY OF LIVERPOOL, Education Committee 
ay yy gy This trumpet blowing is 
gether with complete set of guys, insulators, pegs, SIV PREDALE Jechak al College * — 
im All ta « ‘ y bag. Ideal f . *PLIC. are invited for “ appoln 
le. lightweight “installations a tosh ohben, ment of assistant tea pher (grade A) to assist most gratifying to us, so 


amping, full-time P.M.G ertificate and part-time 
et £5.10 .0 cor, 2 rvicing oourses: Salary Burnham Tech- also are the repeat orders 
vale (viz, Grade A. 2450 two £72 


TELEPHONE (new and Increased scales are at pre 

CORDLESS SWITCHBOARDS sent under consideration, and it is anticipated from our silent cust- 

that the new scales will gyerete from ist Octo 

ber, 1956); industrial and/or marine experience 

an pevantags omers! 

PURTHER particulars including details of 

salary scales ane application forms (returnable 
may be obtained from 
Director of Education 

iy 7 ex s.. Liverpool, 1 


THO | 
TOWN Clerk ang. Clerk to the Local Bducetion 
J4508) (6 


Authority 
ER MAJESTY'S OVERSEA CIVIL BER- 


DIRECTOR of Electricity and Telephones De- 
gorsment, Mauritius 
'O undertake general administrative control 
af the Department, advise the Government on 
all electrical and telecommunication matters 
SFused teeny 7 plan and develop telecommunication services 
@ Head and Breast Set | ind the operation of ship to shore wireless 
@ Rectifier Supply Unic @ 10 years spares | service, and te exercise the functions as 
| duties conferred upon him by the elephone 
@ SWITCHBOARD A. D. 1240 and Radio Commynication Ordinances 
it has two Exchange Lines 14 Extensions | PERMANENT and pensionable appointment or 
Operator. Easily modified to 16 Exten- | comerct appointment for three years. Salary | 
ion ‘ » ) a us cost of livir allowance 
sions + Op. or 7 Enchange Lines + 9 Ex f COSTRACE “gratulty--250 for’ each” three 
tensions Op., or eny use between (e.g 
E re) months’ resident service Pree Ssages for 
3 Exchange Lines + 13 Extensions + Op.). Ti omcer, wife and up to three children. Quar- 
A SPECIAL PURCHASE | te: '/ pyailable. Generous, leave, - 
, CANDIDAT must be A.M.LE and ve 
of these versatile SWITCHBOARDOS \ had considerable practical experience 
from the Air Ministry enables us to offer the ||} WRITE Director of Recruitment, Colonial 
complete installation at a fractional cost. jj Office, London. 8.W.1. giving age quell cations 
A set of Data sheets and photos will be sent oe experience, quoting BCD 145/52 ol reese 
for « deposit of 20/- (returnable). . . SAVAGE TRANSFORMERS 
INTERCOM. SET FOR 22/6. Complete | Spry) Lia AUSTRALIA. OD CABLES 
2-way ‘phone sets with 30ft. wire. Requires |} TV Development Engi neers 
absolutely NO BATTERIES or attachments. || VACANCIES in Sydney ti for Senior and Assistant | LIMITED 
indispensable. (Post 2/6.) apineses with B.Sc/H.NC. and experience of| 
ROTARY CONVERTORS. iN METAL I Coupapment Attractive salaries and condi 
CASES. Input 24 volt D.C. Output 230 volt Pv hervice Engines NURSTEED RD.. DEVIZES, WILTS 
A.C. 50 cycle 100 wact. At only 92/6. Carr.7/6. I) VACANCY with Sydney retailers for a fully - ? P 
Quantity enquiries for any tem slweys welcomed. | eupertenced _— Attractive salary. Contract 
| wi th nus ree furnished flat. Married man 
HATTER & DAVIS (RELAYS LTD [ye ey ome —Write with details in confidence to} TEL. DEVIZES 932 
126, Kensal Road, Londoa, W.1 
LADbroke 0666 


ns, Personne! Manager, Standard) 


[Poiephonss' an and Cables, Lid., Footscray, aa 
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SOUTHERN RADIO’S | j privevent Wid have the folowing 


: 


WIRELESS BARGAINS rin heir, Heed Ofiee In London:— ; 
TRANSRECEIVERS Tyee 38" (Walkie. com ~ oe ‘to ‘a fi ‘a ae Fidelia 


carrying case Ready for se Less external t t H.N ju r ‘ y . - 

carrying case, Ready for wee. ests ton | knowledge of electronics sud " HAND BUILT 

use with 38’ TRANSRECEIVER HEAD . Cap . r or Weise 

PHONES, 15/6 THROAT MICROPHONE with 

Lead and Plug, 4/6; JUNCTION BOX 2/6 

AERIAL, 2/6 

TRANSRECEIVERS Type Mark ill 

TWO UNITS (Receiver and Sender) contained ir 

Metal Case Complete with Six Valves, Micro 

ammeter, et< LESS EXTERNAL ATTACH 

MENTS, 44/10 

TRANSMITTERS. 11154. Complete all valves 

etc., etc. Perfect order tye sencies. €2/7/6 

im transit case Delivered U 

BOMBSIGHT COMPUTERS Ex-R.A.F 

BRAND NEW A wealth of Components 

GYRO MOTORS REV OUNTERS GEAR 

WHEELS, ex eu ideal for Model Makers 

Experimenters, etc., €3 

LUFPBRA HOLE CUTTERS Adjustable fin 

to Jin For Metal 90d, Plastic, etc., 7 

RESISTANCES 00 ASSORTED USEFUL 

VALI Wire Ended f 

CONDENSERS + { Mica 

Metal Tubular, etc., ! p 

PLASTIC CASES. \4 } ransparent 

ideal for Maps, Display, et 

STAR oo oaaggg = Type | A-N Covers 

both Hemisphere 5/6 

CONTACTOR TIME SWITCHES In sound 
of case Clockwork movement 2 impulses 

per sec Thermostatic Control, 11/6 

REMOTE CONTACTOARS. use with above, 7/6 

MORSE PRACTICE SET with Buzzer on Base 

6/9. Complete with Battery, 9/6 

MORSE TAPPERS, ‘cd, 3 Midget, 2/9 

anda ty ae apy yooh song Type 2 New ir 

Transic ¢ 

METERS ‘AND’ AIRCRAFT INSTRUMENTS 

Only need Adjustment with broken Glass i ' con 

TWELVE INSTRUMENTS necluding 3 brand | ditior generou i and av 2 AMHURST ROAD 

new Aircraft instruments, 3 o arr em I 0d BOK and recreations TELESCOMBE CLIFFS 

Postage or carr. extra. te dio Books, 2)d fact ret m 5 Genere: « ‘ eu ELEG 4 jl a 

SOUTHERN RADIO SUPPLY LTO. “+ - . 


ag 
it LITTLE NEWPORT STREET -DENELOPMENTS- Td.: Peacehaven 3156 
LONDON, W.C.2 Gerrard 6653 


—WHY WASTE TIME) ii) 0 at “vs LOUDSPEAKER CABINETS 


I ‘ a For 
Give that set its best chance EE HN ’ . Onc. con-| GOODMANS ? W.B. G.E.C. 
AERO 386 f requis ted KELLY and JENSEN 
FIT QUALITY COMPONENTS re ; Oe: Bee nc.’ | STANDARD BASS REFLEX CABINETS 
it Demonstrations without Appointment 


Catalogue | 
ALL POPULAR CIRCUITS — P _— Beg . - You can see your cabinet being made 
men po ‘ post in our cabinet-moking workshop. 
COV ENTRY R ADIO — / . . " y ey Apr are Cabinets made to order 
A ‘ ‘ he ee g fu 
EST 725 P he I nel B P pe ARMSTRONG CHASSIS AND AMPLIFIERS 


scope Co., I t Rad., Brentford, LOUDSPEAKERS. 
189, DUNSTABLE ROAD, ; Open till 5.30 Saturdays. 
LUTON BEDS. 


A. DAVIES & CO. (Cabinet Makers) 
Phone : Luton 2677 


i f | 3 Parkhill Place, off Parkhill Road, London: 
. CE ae ony | NW. GULLIVER 5775 


YOUR METER DAMAGED ? 


Come to WEBB’S for the 
SPECIAL PURPOSE 
EDDYSTONE “888"’ RECEIVER 


Ld es onty ois Amateur bands 
th full 12-in. bandspread. The 

answer to Amateur Band recep- 

tion problems, Descriptive 

| r a brochure post free on request. 

sont » the Ministry of Su 1 General Post Office , — A 

Coatenctors t the Miniat y ond Geners P : , rial measurement equ Price £110 

meter 7 al 1 .| : = ; Available on easy terms, please enquire 

ot j ' . 

instrumente 


| , | men (214-£17 per week): “housing assistance WEBB’S RADIO 
celine meted riincdtaat t th sci } 0 eases : 14 SOHO STREET, LONDON, wi 


97-100 ALDERSGATE STREET, E.C.1 | SEND Geta ga Be ay Hey Sales Dept. _ "Phone GERrard 2089 
(Tel... MONarch 6822) ' a n confid 


OCTOBER, 1956 
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GALPIN’'S 


ELECTRICAL STORES 


408, H'IGH STREET, LEWISHAM, §.E.13 
Tel.: Le 


Green 0309 Nr. Lewisham Hospital! 


TERMS: CASH 


WITH ORDER 
O.D 


All Goods sent on 7 days’ approval against 
cash 


M Ans FRANSTORISERS Input 200/230 volta. OUTPUT 
another output 

apother suitable 
another 4 volte 20 ampe 


EX- eove ROTARY CONVERTORS 
- 5 hase at > atte 
j wmer) fr 10 volte to 230 


f CONVERTOR 29/10/- each 
EX-NAVAL BOTARY CONVERTORS 


yeles 1 phase 250 
al a in good condition 


£13/10/- each 


4 to 6 volta, 


24 volte Di 
OUTPUT 


@13/10/- each « 


om 
mnly 
110 volte DA 

watts 
guar 


per cent 


‘ i weight approx. 110 It 
fat spark on complete with 


SPARK COILS 
‘ r, 17/6 1/6 each 


perating gear, large 26/-, small 


TOTE SWITCHES with 
15/- 


ach 


i oP D.C MOTORS, 110 volte, 
art t N.V.R., 25/- 


MAGSL IP motoRs. olte, AC., large size 
pe, 15/-, p/p. 1/6 


Switches, 2 D.P., 


3,000 F.p.m 


new, 35/-; 
as new, 8/6, 
rane T 


pole, 
p 1/6 each 


D.T., 250 volta 


IRON CLAD Safet 


ew, 18/6, 1 


D.C. MOTORS, 24 volts, large size 8/6, p/p 1/- each. 
ROTARY heyhey, 
28 volte DA 

, ) i amps and 14.5 volte, 5 amps 


45/-, p/p 2 
Lanes _— Move 


very 


pew, with all semoothing and 
Output 300 volte, 260 M/amps 
All outputs 
6 each 
ments low PF.8.D 
7/6, pip 
% to 3 inches dia 


-, guaranteed one 
and meters, bo 


fairly 
high quality 1/6 each 

damaged 
sound meter 
junk, all are or suitable 


MOVING COIL Meters, al 
sees or glasses, 3 for 10, 
r 18/-, two so 


r M/amp. meters 


MAINS TRANSFORMERS, a!) 2 


(0/250 volte primaries (New) 
‘ination of 0 


6/12/18 /24/30/ 
38/6 « ». Ditto 6/6 mo... 51/6 each 

Output 75 - each. Another combination 

t of 4 volte 6/8 amps., 61/6 each. Ditto 10/12 
arnpe 58 6 cach. Ditto 25/30 amps. Output, 85/- each 


MEDIUM SPOT WELDER TRANSFORMERS. = Input 
volta, OUTPUT combination of 0/2/4/6/4/10/ 
£25/7/6 each. Ditto 120/150 amps 


te at 0 amps 


ut, £8/10/- each 
PRE- PATER -¢ SLOT METERS, 200/250 volte 


nt 100 per cent overload eet at 2d 
guaranteed 12 months), 23/17/6 each. Ditto « 
25/- each 


Ex CABADIAS BE-SOvs ROTARY TRANSFORMERS 
19 rece Input 12 volta DA OUTPUTS 
ll 7 ampé.; also another output of 

v “ plete smoothed - each 


Af 
jer 
redit 


ups. on 
i 


AUTO WOUND Vetiage changer TRARSTOREERS. Tapped 

ou ‘ te 200 watta (6 each 10 watts 
57/6 ach, 500 watts h; 1,000 watts, @6/5/- each 
2 watts, £11 00 watts £17/10/- each 


ye RAF Borany TRANSFORMERS, [nput 24/28 volts 

OUTI 1,200 ’ ¢ hour rating 
10/- ach Diito” 18/26 ‘ 1 0 volts 
1) M/ampe., Output 


76/6 


each 


constant 
motors 


latter 
an be used as 


EX-R.A.F. MORSE TAPPING KEYS, 5/- cach 


earbon microphone 40 ohimea 


SINGLE EARPHONE with 
8/6 each 


TRANSFORMERS made to order within 7 days from 
wider Please ask for quote Numerous other item 
k 


“a FRARSTORE R 
Amps 12 voit 1A 
one *. ute Trains, Chargers 

sto Transformer 110/2 volts 


110/2% 400) (0 (200 


aD) <= input 

4 volt 2A. Useful tor 
ete., or as an SO-watt 
10/9 each. Guaranteed 


MORSE TAPE Recorders with motor or clock-work drive 
NOT only, £5 each 


rad tape decks), DA motors 


MEGGARS, 
£3/10/- 


large size, slight adjustment needed, 500 ¥ 
1 


250 v /- each, carriage 1), 


pn 
aa t 


Eire and Northern [reland, please ask for quota 
carriage charges. Thé above charges only apply 


England 


PLENDID ODD BARGAINS FOR VISITORS 


OPEN ALL DAY SATURDAY 


PLEASE PRINT YOUR NAME AND ADDRESS 


} tors 


average | 


500 volte | 


; sound 


SITUATIONS VACANT 
ADIO valves.—London wholesale distributors 
require capable stockkeeper to control 
large varies stock pension scheme 
i wages required in confidence 
st 


ENIOR TV 


engineer required by 
lished retail business handling al! the leading 

makes Must be thoroughly experienced 

salary. Modern house available.A. E 

& Sons, 28, Clarence Place, Newport 


old-estab- 


ELEVISION engir eer first class team 
in well jul j nd organized service 
departmen.. for ist class man 
Barnes & Avi 35 London Street 
Reading {6170 


to join 


EBB’S RADIO re 
referably with experience of com 
munications receiver Pleake write in first 
instance to Service Manage! jebb's Radio, 101 
Dean St., London, W 6357 
EVISION 


7 additional 


required; 
pects for 
experience 
PERMANENT 


quire service 
ome 


engineer 


stafl are 
with excellent 
proved ability 


top rates pas 


pros 
Cae of 


and 
positior and superannuation 
scheme in operatior Write with full details 
to Televiewer Service 15, Charlotte 8t 
Bristol, 1 (6311 


NGINEER required for development work on 
Polystyrene and other synthetic film capaci 
Specialised experience essentia Excep 
tional remuneration offered. Own staff advised 
Write Box 5929 [632 


ELEVISION 
ex ryonoe essential 

at oe tar bonus 
ties -» - rsonne < 
iinasion on 


and Radio Salesman 
Good 
Excelient 
mtroller 
Thames, Surrey 


required 
Salary and 
staff amen! 
Bentalls o 


1 e206 
1629 


AMES BEATTIE 


Lid., Wolverhampton, have 
@ vacancy for 


an experienced manager for 
their Radio and Television Maintenance Work- 
shop Thé maintenance workshop provides a 
supporting service to the merchandising depart 
ment in the store 
THE successful applicant will be 
control a staff of qualified service 
APPLICANTS must be te 
had 


required 
engineers 
hnically qualified and 
a wide experience of the servicing 

of radio and television receivers 

required to maintain a close lial 
son with ‘the merchandising side of the organ 
ization and would also have considerable con 
tact With the public. Qualities of personality and 
administrative ability are, therefore, as im 


to 


Engin eers; due to expansion | 
wor “ p and outside 


portant as technical ability 

A very good commencing s@lary will be paid 
with excellent prospects for further advance 
ment The post is permanent and pensionable 
and carries senior status in the Company 
APPLICANTS who feel that they have the 
necessary qualifications and experience to fit a 
908, of this nature are invited to write to Mr 
%. Carrington, Staff Controller, James Beattie 
Ltd., giving fullest details of qualifica 

and experience 


LECTRONIC 
velopment 


Engineer for research and de 
tor units, amplifiers 
ence and 
I oadcasting 
Richmon Lond 


Upper Rd 


Lid Blough 
! mm time to time for 
electronic | t be engaged on Govern 
ment r 4 shing to be considered 
are invited to write fully to the Chief Engineer 
Equipment Division {0196 


RADIO Bucks 
ncle f 


UDIO development eng 


neer required with 
full experience in the le 


ign of high fidelity 
equipment yreciation of good musi 
desirable,—Apply thief Engineer Dyngtron 
Radio, Ltd Peter 6 Rd F t 


| Maidenhead 


ELEVISION and 
good experience 

tial: excellent staff 
personal purchase Personnel Con 
troller Bental! f Kingston -on-Thames 
Surrey (629 


Rad 
and 
amenities 


Apt 


En at ne vy! required 
ability rive essen- 
od discount on 


ECHNICAL a i valve test 
young men reqt for interesting and 
varied work <« mcerned with development and 
maintenance of electron valve test equipment 
must have completed Natior al Service and hold 


engineer 


stating age and experience, to Person 
General Electric Co Ltd 
les, Brown's Lane 


Applied Electr 
Alle (6340 


e) Covent 


ENIOR Electrical Engineer 

interested in insulation problems and has 
some experience in the communication 
cable, capacitor or similar field is 
laborator position with grew si 
location to Write see P 


(H.N.C.) who is | 


had 
power 
offered 
ects; ndo | 
‘ 525 | 
Re RESENTATIV ctronie equipment 

‘ transformer manu 
fact er, 1equire es of a technical 
representative. contacts branches 
industry essential: opportunity 
motion to management when « 


Box (6288 | 


+. . 
cummin RAD IO siiaicnancam 
THE CONNOISSEUR'S CHOICE 


Introducing the 


“ULTRA TWELVE” 


full range reproducer 


We 
12” 20W 20-25000 c/s 


£17.10 .0 


Write for details of our range of 
High Fidelity Equipment, which includes 
GOODSELL ‘Golden Range,’ with the 
ORTOFON Pick-Up with Diamond Stylii, 
and the WOOLLETT Transcription 


Gramophone Turntable 


THE CONNOISSEUR’S CHOICE 


The PRESIDENT Audio Consolette 


20-50,000 c/s +. Idb 0.1% 
12 watts. 


distortion at 


. 1030 126 

| £34 10 0 
A High Fidelity Tone Control Pre- 
Amplifier and Power Amplifier encased 
in a compact attractive cabinet. (IIjin 
wide x 64in. high x I4in. deep.) 


Trade and Export enquiries invited 


JOHN LIONNET & CO. 


DEPT. W, 62-43 Queen Street, London, C4 
Tel: CiTy 7167 


182 


COMMUNICATIONS EQUIPMENT 
WIRELZS6 GET 19 MK. Tl. 6 Moe/e 
and 236 Mc/s Ants t t watt Myetemea 
Al, A2, A545. Powers 

ting equipment tor g 

AMPLIFIER RY. HO.2. | 

N 19 Mk. tit. f ate ant 

WIRELESS SET X22D. + 

ewit« hea ] o.W 


arnplituste rAuiat K 5 


WIRELESS S87 68 ML il, 1 
mle ore ra 
Saateenenk, "Tonk ana 
CRYSTAL CALIBRATOR NO. 16 
MOBILE RADIO TELEPHONE 
HANDY TALKIA 80R-636 

06 TRANSMITTER/RECEIV ER STATIONS 
AIRCRAPT RADIO. COMPASS 

Ae! Haein ' “ 


with « erating & 
AIRBORNE VHF EQUIPMENT 
tre ‘ ' ‘ 


lmeha bne 


“ 
TELEGRAPH AND TELEPHONE EQUIPMENT 
Villers ‘ 

Hi 

! 

Ter 


1/6 
erta wine! A J t 2/6 

R. GILFILLAN & CO. LTD. 
7, HIGH ST., WORTHING, SUSSEX 


Tel, Worthing #719 and 30161 
Cables ‘GIL WORTHING Codes BENTLEY'S 2nd 


FM and HI-Fi COMPONENTS 


WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits 
RADIO CONSTRUCTOR FM 

MULLARD AMPLIFIER 

G.E.C. 912 PLUS AMPLIFIER 

GE.C, FM PLUS TUN 


Nepara ‘ 


p LE ESTATE 
J. T. FILMER MDEXLEY, KENT 
rj K yhua 


LYONS RADIO LTD. 


ELECTRIC SPRAY GUNS. ! 
tr rT) my ; 

the W 

and long flex. Y 

quick, easy 

maker's guara rei 
AMERICAN LY.F. UNITS 


lere, Spra 


POWER UNITS TYPE 16 
wv. DA pput 


3 GOLDHAWK ROAD, (Dept. M.W.) 


SHEPHERD'S BUSH, LONDON, W.12 
Telephone : Shepherd's Bush 1729 


Wriretess Wor_p Octoser, 1956 


SITUATIONS VACANT 


wore Troe Nae ne ovv:| SOLDERING ? 
at Of (a) test equipment for t sistors 

light « urrer t nh ne PT , 

ENGINEER d to te hars 

electrica andard labora t« i 1 =, 


‘J 
should possess a [ ree o ne 8 
engineering ® some experien Dp 
is plect z ¥ irements 
: y np C a) a ipers f 
err and « v y ve rking ; 
ions t ’ holiday and ve arrange 


ch acreage: | ELECTRIC 
be “addressed "to th SOLDERING IRONS 


6299 


EL TRONIC 
<4 progr 


for 25 years 
the best 


Engineer requ 
gear development 


25 wott lastrument Model 


SENIOR 


Imechanicalfreetrontr “experience feared | A model for 
es’ ¢ every purpose 


eoflets on request from: 


Write im lens Delish eopurate W. T. HENLEY’S TELEGRAPH 
DRAGOMTBMEN one cleo tecntnt tor cireutts WORKS CO. LTD. 
en a, we paeve. 51-53 Hatton Garden, 
joting TP. 3 London €.C.1 
Tel: CHAncery 6822 


ivancement 


workshot 
a f 


a 


i manufacturers: must have || BRASS, COPPER, DURAL, 
experience useful. bat ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 


No Quantity too Small List on Application 


H. ROLLET & Co. Lid. 
6 Chesham Place, S.W.1. SLOane 3463 
‘ay — ’ Ds : x ALSO AT LIVERPOOL, BIRMINGHAM 
fear. pickin ye» : MANCHESTER, LEEDS 
igh, Buck } = 


"TECHNICA! 


ex 


QUARTZ CRYSTAL UNITS 


Ts HNI 
B 
f ‘ 


an 


Type 
B7 


The type B7 unit is mounted tn che standard B7G 
valve envelope and is hermetically sealed and 
fully evacuated 
Available for the (requency ranges from 100 ke/s 
Se at . | to 500 ke/s and from 3 Me/s to 16 Mc/s Gold 
G 4 Weanons Gena st | electrodes applied by cathodic sputtering give 
permanence of calibratio.». Normal adjustment 
accuracy 0.01% Max. adjustment accuracy 0.003% 
Early delivery can be given of some frequen- 
cies, and we will be pleased to quote for 
your specific requirements 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71, Kingston Road, 

Sci ' NEW MALDEN, SURREY 

ter (K), 26 King 8t., London, &.W,.1, quoti Telephone Cables. etc., 

D.347/6A.- Closing date 12 October, 1956 MALden 0334 QUARTZCO NEW MALDEN 
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DEPENDABLE 
RADIO SUPPLIES 


Na TOTTENHAM STREET, W.! 
TEL.: LANGHAM 7391/7392 
i minute Goodge St, Station 


LARGE QUANTITY OF METALPACK 
CONDENSERS FOR SUPER TROPICAL 
USE, AT MUCH BELOW COST 
Type T 

Number 

CP45N 

0.25 CP48N 

0.5 CP47N 

1.0 CP9IN 

0.05 CP45S 

0.1 CP46S 

025 CP47S 


BRAND NEW TAPE RECORDER MOTOR 
AT HALF MANUFACTURER'S COST 
Single phase 
motors suitable 
for tape record- 
ers, radiograms, 
workshops, etc., 
etc Has many 
uses. Reversible 
200-230 v. Sin 
oz. torque. |,400 
r.p.m. Capacitor 
start. Weight 44 
lb. Length over- 
all 5in., spindle 
both ends. jin 
x tin., fin. x jin 
capacitor, $5/-. 


ROTARY CONVERTORS 


Delivery Ex Stock. Quotations on application 


Values 


Price, inc. PP. and 


H.T.31! 
Input 11.5 
Output 250 
v. at 125 mA 


H.T.32 
Input 11.5 ¥ 
Output 490 
v. at 65mA. 


1, 11.Sv. in, out 365 v.-310 v., 30 mA | 


| H.T. | 


Fully tropicalised if required. 


TANNOY 
LOUD 
HAILERS 


EX-GOV. 
impedance 74. 


Handling cap. 8 watts 
price 29/6, post 3/- 


POST OFFICE RELAYS 
Type 3,000. 100 ohm coil. 3 makes L. Duty 
contacts, 10/6. 175 ohm coil. 4 makes and 4 
breaks, medium heavy contacts, 12/ 
brand new PP I/« each. 


HEAVY DUTY SLIDING 
RESISTORS 

250 watts at 25 amps 
Resistagce 0.4 ohms 
Suitable for charging 
board, etc 


Both brand new. Price 12/6. Post 3)- 


Quantity and Export Enquiries Invited. 
Callers also welcome. 


Open Monday to Friday 9.30-5.30. Sat. 9.30-1 


| ohm at 125 watts 
12 amps 


f "OD. 
PLEASE SEND 244. FOR PRICE LIST 
DEPENDABLE—ALWAYS DEPENDABLE. 


| the fields of 


| After 


| Married applicants 


| particulars 


so 
| quoting to Personnel Officer, 40, 


| Londen), c E.1 


| drawin 5 hw 


Lette 
| details experience and present work. 


Wiretess WorLD 


SITUATIONS VACANT 
engineer for work on TV aerial 
development and electronic equipment. good 
technical kground, but specialist knowledge 
of aerials not essential—must be capable o 
working accurately with minimum of sw 
vision and roducing own ideas 
to General anager, Wolsey Television, Ltd., 
Cray Ave., St. Mary Cray, Kent (6358 


ADIO receiver development 
quired, fully experienced 
knowledge of electronic 
work in domestic 
design; excellent working conditions and equip- 
our new development une res 4 

ineer, Dynatron 4 to Y 

ae 85 


Furze Platt Maident ma 
SENIOR Circuit Engineer to strengthen exist- 
ing team already engaged on new and inter 
esting work on modern 
counting circultry. 5-day week. Pension Scheme 
canteen Rsmins Charing Cross.—Write 
giving details of academic qualifications and ex 
porienee, to Cinema-Television, Ltd., Worsley 
ridge Rd.. Lower Sydenham, 8.E.26 [6327 


LECTRONIC fitters are required for experi- 
mental and development wor in the 
research laboratories of the British 
Houston Co., Lid., at Rugby 
should have previous experience 
assembly work or servicing 
in writing to the Recruitment 
Laboratories, B.T-H. Co., Lid 


ADIO and television engineer required by 

old-established company, must be fully ex 
rienced and up to h E.B. standards and 
old current driving licence; good salary and 
bonus; house available for suitable applicant 
Write stating experience and qualifications to 
Wycombe Electrical Supplies Ad., 51, 
St., High Wycombe, Bucks 


SSISTANT Sales Manager for 

manufacturer of scientific 
electro-mechanical equipment required in 
Hertfordshire area; sales experience essential; 
technical qualifications N.C nsion 
scheme in operation; housing accommodation 
may be available.—Send details of age and 
past experience to Box 4026 {6 


BiLectr NIC 
application 


with 
circuits for 


adequate 
advanced 


Peter's R 


pulse techniques and 


Thomson- 
Candidates 
in electronic 


Officer 
Rugby 


Research 
(6267 


progressive 


Physicist for 
ultrasonic flaw 
with indus- 
opportunities 
expanding field 


Engineer or 
research on 
detector; the post involves contact 
trial users, interesting work and 
for advancement in a rapidly 

Write, giving details o age, experience 
qualifications, salary required te to Ultra- 
sonoscope Co. (London), Ltd Sudbourne Rd 
London, 8.W.2 {6362 


MI domestic elect 
vacancies for design 


ronics division have 
engineers to work in 
magnetic recording oe ment, 
high fidelity and TV receivers Applicants 
should possess engineering degree or equivalent, 
and have had several years’ experience in 
electronics; salary commensurate with penny. 
pp or write to Personnel Dept. (DED 
E , Ltd., Blyth Rd., Hayes (6266 
RA 4 officers, aged 25-30. with Ist Class 
for shore/ship station at Lagos 
J, tours there of 18 months each 
candidates would be absorbed into Overseas 
Mobile Technical Staff with good prospects 
must be prepared to serve 
while at Lagos only.—-Pull 
the Personnel Officer, Cable 
Mercury House, Theobalds 
1 [6264 


unaccom panied 

from 
& Wireless, Ltd 
Rd., London, W.¢ 


ADIO technicians required by International 
Aeradio, Lid., for overseas service; perma- 
nent and penusicnable positions; inclusive salary 
r annum to £1,575 per annum, 

according to marital status; free 
accommodation; kit allowance; free air fares; 
generous U.K leave.—jualified candidates, to 
whom only will be sent, please write, 
Park St 
(0262 


Labora- 
(University of 
Preference for 
work from rough 
lacing ree rr | to ability on 
scale £58( 15 or £20 545, plus London 
Weighting 20 or £50 acc a to age; pension 
sche four weeks annual) leave; five- day week 
(NPT), stating age, full 
{6501 


ECHANIC 
tory) 


(Neclear Engineering 


College 


adaptability and ability to 


ters to Registrar 


ECCA RADAR 


Ltd., heve vacancies in their 
development 


drawing <ffice for checker 
draughtsmen and senior draughtsmen these 
vacancies offer an excellent opportunity to 
those desirous of advancement in a growing 
company engaged in the rapidly expanding 
field of navigation radar; salaries in 
ance with experience.-Apply to: The 
Draughtsman, Decca Rac Ltd., 9 


Rad., Tolworth, Surrey 
A NEW and expanding division of a ieadin 
instrument company requires senior an 
jumlor development engineers with an interest 
in electronic control systems; engineers of 
graduate er H.N.C. standard are invited to 
experience in the above field would be 
-Please write or telephone Personne! 


lott pees. Meee mn), Led., Sue 
Works ea , Lewisham, Eis v4 


Chief 
Davis 
[6520 


r 
Applications | 


engineer re- | 


and commercia) radio receiver | 


and should apply | 


Oxford | 
(6254 | 


instruments and | 
the 


New! 
GILSON 


15 and 30 WATT 


TRANSFORMERS 
for U-L Amplifiers 


30-WATT TYPE Ref. WOR 
Primary inductance > 250H 
Leakageinductance < 4 in} 


| Wide Frequency range at full power 


H.F.responselevelto > BOK ~ 
7,000/3.7/15 ohms, 43% pri 
KT66's or 607's 


List Price £5.12.6 


1S-WATT TYPE Ref. WO 6972 
Primary inductance: 290 Henrys 
Leakage inductance P—S 28 mit 
Leakage inductance 4P—j{P 30 mH 
Wide frequency range at full power 
3.7 and 15 ohms secondaries 43%, tapped primary 
This transformer is particularly suitable for use 
with amplifiers having E.L.84/N 709 v sin the 
output stage and when loudspeakers employing 
cross-over networks have to be fed 


List Price £3 ‘2.6 


with universal mounting frames 


taps for E.L. 34's 


These transformers are correctly designed for 
UL operation and can give excellent stabilicy 
in amplifier circuits using large values of negative 
feedback of the order of 30 db from the secondary 


Please write for information leaflets on the above 


R. F. GILSON LTD. 


aceord- | 


Ita ST. GEORGE'S RD. WIMBLEDON, 
Phone WiMbiedon 5695 


OF NEON SIGN TRANSFORMERS 
to Admiralty, otc D. Approved 


6.w.ie 
MAKERS 
Contractors 


Our stockists include: Berry's (Short Wave) Ltd., 25, 
High Holborn London, WC.1. |. T. Filmer, Bexley, 


etc 
oO oo 


DUODE 


As several 
DUODE users 
have said to 
us, their joy 
and delight in 


the amazir gly 


NATURAL SOUND 


giver 


pleasure 


by the new 128-C unitisa 
The advent of autumn eveni 
regrets, but rather 
looking forward to many enjoyable hours 


The 12B-C ais 


lasting 
ngs 
is no reason for for 


new unit at has the 
DUAL DRIVE, BUILT-IN. 
CROSSOVER FEEDBACK, 
CLOTH RIM LINEN CONE 20- 


16,000 CPS, 14,000 G MAGNET. 


le may be bought out or on 
and tried 
best 


vestment in 


easy 


terms, under a fair home test 


plan—the possible long 


good 


term in- 
sound 


write now for details 


DUODE SOUND REPRODUCERS 


3, Newman Yard, London, W.1. 


3-VALVE 
modern crystal 
neg. feedback 


new Components 


QUALITY AMPLIFIERS 
P.U.s for 200-250 v 


and tone con- 


and PLAYING 


Suit 
A.C 
trols 
TESTED 

B7g £4/7/6, INT. O« 
Carr. 3/6 al! types 
E.K.8., 47, Arksey Lane, 


volume 


TAL £4/2/6, B9A €4/12/6. 


Bentley, 


Doncaster 


MORSE CODE Training! 


COURSES for BEGINNERS 
and OPERATORS, also a 
SPECIAL COURSE for passing 
G.P.0. Morse Test for 
securing an AMATEUR'S 
TRANSMITTING LICENCE. 

re Send for the Candler 

oma MCTS BOOK OF FACTS 


t gives details 


the 


of all courses 


Fees are reasonable. 


Terms: Cash or Monthly Payments 


THE CANDLER SYSTEM CO. 
(S5W) 62) ABINGDON ROAD, LONDON, W.8 


Cendier System Ce., Denver, Colorade USA. | to Assistant pac al 
| B.O.A.C., London 


WIRELESS WorLD 


STUATIONS vac 


| R *ioise operate he ish 


ist por ee KeEto 


est Africa 
refr ge ration 


‘4 months 
yengion fund 
pa 


‘ free ¢ 
} 
end whet eI 


Qeon telecommunicgtion engineer 

for development submarine 
Applicants shoulc ay everal 
ence in r practice 
design feed-back 
Technical 


Lond ni 
full 


tions and « M2C 


A". 


xperience and quote 


interestiz electronic 


leveiopment igines t in & labora 


rk, experience 

academic qual 

an advantage 
ill be taken into account 
be addressed to Chiet 
Electronigs, Ltd Govett 
Middlesex 


the Winston 
Shepperton 
(6262 
IR MINISTRY requires 
mental Officer at 
surrey G.C.E 
clentific 


Experi 
ngton 
ee 
subjects 
valent, interested 
development of med 
ejectronic technique 


equi 
es concern 


FY RZEHIL I 
va 


ancie "in 


ABORATORIE 
elr laboratories 
work on transn 
Applicants shou 
in communication receiver 
jrement and in C.R 
will be opportunity 
work srom this 
age, quelli athe 
ting fu deta 
Laboratories 


Watford, Herts 


test engineers to 
equipment 
have expertence 
gnment anc 
ope work 
fer to development 
are depe = nt we 
perierrce, 5 
Engineer urze hi 
Clarendon Rd 


mea 


There 


“HE LONDON HOSPITAL requires yo 
ist with maintenance and construction 
onic apparatus in the department of 
ectraencephalogra previous experience 
f not r familia 


ing man 


VACANCY exists 


draughtsame SSeS 


for 
eng 
gn of el 
con siderable 
orig! nal work with the 
a new 4 
had at 
lar capacity 
equivalent 
qualificati nd x- 
eonics, Ltd Weedon 
quoting Re fe rence P.N.& 
6315 


ar nd 


hi ave 
yerier } sim 
H.N.C tric 


ns 


+ NGINEERS 
« quired fo 
radio valve 
mum ¢ } 
enio appoi 
sary; experience 
since traini g will 
didat es who have 
there is 
ir t 


technical 
eresting 


assistants § re- 


desirable but 

be available for 
not 
good 


succ 
previously worked 
opportunity for 
of electron 
the M.O. Valve 
ammersmith, W.6 
[6349 
ERS EAS AIRWAYS CORPORA+ 
simulator ngineers at 
design 
modifica- 


Bets SH OV 


London A rpo! t for 
development work in connection with 
tions, on electronic flight simulators, employing 
analogue computors; salary, including shift and 
allowances approximately £950 per annum to 
£1,100 per annum; generous insur ages 

and pension schemes epectiont 8 

facilities; wide range of a ond social club 
activities. —Write of ex perience, 


M Sodlens Anis 


servicing “and 


merchant 
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RADIOGRAM MANUFACTURERS SUBPLUS 
Garrard RC110 3-epeed Mixer Autochangers. 
crystal heads, twin sapphire etyli 
AO mains 200/250 volte. 


aca 

Makere cartons 

Our price £8/10/6. 

Gorracd RC70 Bingle Speed AC/DC Autochangers. 
ur price £4/10/-. 

Garrard RC66 Variable Speet Qentre Drive}78 r.p.m- 

Miser Actochangess. OYDC in makers cartons. 


Our price £4/19/6 


Collaro RBROG4 Latest Type %-Speed Autochangers 
with O or T tarnover heads Makers cartons 
Our price 29/19/6. 

Rexine Covered Cabinets to ho 


Ba well known 


nee the above apite 
manufacturer Our price 45/- 


Rexine Covered Portable Record Player Cabinets 

it for B.S.K. Regent HF100 units, with epace for 
amplifier Bx well known manulacturer Our 
price £2/19/6 Larger size cut for Monarch changer 
£3/ 


/ 
S-Gpeed Record Players fitted with A 
HGP69 pick ups with twin sapphire styl, rexine 
case with lid, fitted glaspe and handle. Worth 
10 gna. Our price £7/15/6. 

Crystal Pick-Ups 
Ultra lightweight. 


m turnover 


fitted Acos HOPS® 
Our price 27/6 


cartridge 


Carriage, Pa 
tor 


cking, and Ineuran 
omplete bargain late 


RONALD WILSON & CO., 


(DEPT. W.W.) 


¢ 5/6. Send stamp 


12 BRIDGE STREET, WORCESTER 


TELETRON SUPER INDUCTOR COILS 


a 


Ferrite Rod Aerials. Wound on high permeability 
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9. 


Type HAX, Selective crystal 

diode coilfor tape and quality 

amplifiers, MW 3/-. LW 3/6. 

Dual wave TRF Coils, matched 

pairs (as illustrated) 7/- 

Type S.S.O. Supersonic 

Osc. coil, provides 

3 a. RF for pre-amp 

heater. Eliminates induced 

50 che hum, 40/100 kc, 15/- ea. Transistor coils, etc. 

Available from leading stockists Stamp for 
complete data and circuits. 

THE TELETRON CO. LTD., 


| 266, Nightingale Rd., London, N.9. How. 2527 


Purchase, Hire or Hire-Purchase your 


‘VORTEXION tare reconver’ 
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CABINETS AND 
HI-FI 
EQUIPMENT 


We can supply any Cabinet to 
your own specification 


“ The Contemporary *’ £9.15.0. 


rhis beautifully made cabinet is oak 
veneered with mahogany interior and is 
wax finished. Available in any shade to 
order at slightly extra cost. 

We can also supply and fit this or any 
cabinet with the latest Hi-Fi amplifiers, 
tuners, transcription units, record 
changers, speakers, etc. 

Send for comprehensive iliustrated cata- 
logue of cabinets, chassis, autochangers, 
speakers, etc., all available on easy H.P. 
terms 


LEWIS RADIO COMPANY 


120 Green Lanes, Palmers Green, London, N.13 
BOWes Park 6064 


Eredlence iH 


adn am 


Spee tattvse in Sub. | 


‘cation Components. 


STAND OFF 
INSULATOR 


For 1500 volt working 
Overall height 1.1” 
Over chassis 86° 
Silver plated spil! .35". | 
6BA hexagon stud 
chromium plated. 


MINITRIMMER 


Standard maxi 
mum capacities up 
o l3pF Volcage 
500 DC Base j 
square with fixing 
centres for 10 BA 


i*° apart 


Details from:— 


OREN 


| Aldermaston 


DEVELOPMENTS CO.LTD. | *' 


ULVERSTON, NORTH LANCS | 


Tel : ULVERSTON 3306 


| ditions and pros 


| their experience and 


| not 


| candidates 


Wrre_ess WorLD 


SITUATIONS VACANT 
RAUGHTSMEN required to fill vacancies in 
@ small group dealing with electronic 
equipment for jndustrial automatic controls 
e duties involve working directly with the 
engineers concerned in the laboratory, and con- 
ets are similar to those 
ment staff Experience 
light current electrical 
equipment is essent and considerable import- 
ance is attached to ability and willingness to 
undertake further y to at least B.N.C 
level of not already 


applying to develo 
with ectronic anc 


houses 
period 

treated in con- 
education and 
W. H. Sanders 
Vood Rd., Steven 
(6257 


and 
@ reasonable 
which | A u be 
of 


for ualified personnel 
available within 
APPLICATIONS, 


Direc 


(Electronics), Ltd., Gunne 


age, Herts 


UNIOR Development Engineers and tech 
nicians are offered an opportunity to broaden 
scope to use their initiative 
department primarily con 
development of electronic 
Service 
a number of grades of elec 
tronic engineers with or without experience 
in this field of development; those interested 
houla write giving t career to 

to the Personnel (Ref. JE) 
General Electrix Spon 

Coventry 


XPERIMENTAL 
manufacturers of 
tronic and nucleonic i 
sourceful electrical 
manent and 


in a newly-formed 
cerned with the 
equipment for the 
ing positions for 


ails of date 
Manager rhe 
, Ltd Street 
{6185 
veer; the well-known 
Avo electrical, elec 
struments require a re 
engineer, age 20-50; per- 
progressive position Must (a) 
hold H.N.C., O.N.C. or uivaient 
engineering; (b) have had practical experience 
of designing and building delicate electrical in 
struments; have a good command of | 
English 1 confidence, giving details of | 
experience salary ay, to 8 
Macadie, Acweeco, Lid., 92-96, Vauxhall Bridge | 
Rd., London, 8.W.1 (6295 
VV BEL Ess operator-mechan! required by 
Falkland Islands Dependencies a 

Port Stanley yy one tour of three years 
first instance Salary according to age in scale 
(including Expatriation Pay) £400 rising to 
£500 a year. Gratuity £70 a year. Candidates 
referably with P.M.G. 2nd Class Cert., 
»¢ Single and between 20 and 55 years of age 
They must be able to transmit and receive 
morse at 20 words a minute (plain language or 
code) and be capable elementary maintenance 
wireless transmitting and ane gy | ec Rent 
the Crown Agents, M ilbank 

.W.1 State age, beste in block 

t qualifications and experience, and 
quote M2C 419357/WF [635¢ 


LECTRONIC Engineers are required b 

Equipment Engineering Departmen 
Westinghouse rake & Signal Co., 
Chippenham, Wiltshire, to take part in the 
development and subsequent engineering design 
for production of new control systems, em- 
ploying electronic techniques, for traffic control 
on British and Overseas Railways. The scope 
of the work will range from practical experi 
mental work to the issue of design instructions 
on which will be based manufacturing draw- 
ings, together with the compilation of manu- 
facturing specification. and descriptive 
pampblets In addition, co-operation wi be 
required with production engineers during 
manufacture of first-off equipments in the 
company’s Chippenham works 
POSITIONS are available 
graduates with good 
Degree in Electrica) Engineering 
ence with transistor techniques 
together with experience of line 
tion systems employing audio and 
frequencies knowledge of com 
techniques would also be an advantage 
essential 
THE salaries will be determined by age 
fications and experience; the company 
a pension scheme and a 5-day wee 
FOR further information, write giving age and 
full particulars to Personnel Superintendent 
Westinghouse Brake & Signa! Co., Ltd , 
pennem., Wilts, quoting Reference No 

Q 


Engi 


the 


for University 
Some experi- 
is required, 
communica- 


uting 
ut is 


quall- 
operates 


SSISTANT experimental! officer required 
the Atomic Weapons Research Establishment 
Berks, for duty at Orfordness 
Woodbridge, Suffolk. The selected candidate will 
be a member of a team engaged on complex field 
triais he work incluc telemetry commun) 
cations and radar pe techniques and involves 
handling a wide variet f electronic instru- 
ment of advanced lesign The minimum 
qualification is H.8.¢ Sci.) of equivalent, but 
should preferably hev an if 
or degree in physi electrical engineering 
with electronic Previous experience in one of 
the following fields desirable: U.HLF. and 
/H.F. communication, telemetry devices, short 
duration pulse techniques, radar aerial design 
and measurements, high speed oscillography 
SALA £575 (at age £495 (at age 21) 
£2415 pa. At present t tes for women are 
Slightly lower } superannuation 
scheme Marr sited on this 
ation from ryond daily travelling distance 
1 be eligible or housing Alternatively 
istance towards legal expenses incurred in 
house purchase may be available; until housed 
a lodgi allowance ob be payable uests 
‘or «@ — wa, ‘orms by to nior 
AW RE. 


rds 
ru cer, Aldermaston 
Berks. Please quote ref. B.1076/45. (6252 


A GENEROUS pension Mocheme is in operation | 
i be 


in electrical | 


of | 
at 


Telecommunication | 


carrier | 


by | 
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TELENe 


(Reg. Trade Mark) 


The only complete 
Range of Equipment 


for... 


there are interest- | 


EXTENDED AERIAL 
AND WIRED 
TELEVISION SYSTEMS 


Ss sues 


Single Buildings to 


Whole Towns. 


Survey at | 
in | 


must | 


| Backed by years of experience in 
| : . Py . 

| this field, in this country and abroad. 
Built to highest “‘ Public Service” 
standards. 


Covered by full technical and plan- 
ning advice and co-operation, 


The full range includes:— 


| ... Aerial Source A.G.C. Units and 


|Channel Converters; 


Ultra Wide, Wide, and Single 
Channel A.G.C. Repeaters, with 
outdoor housing, for mains or low 
voltage line powering; 


| ...Co-ax. Cable Splitters, Equalisers, 


Tappers, etc. 


Comprehensive informative lists on 
request, 


Telefusion (Engineering) Ltd., 


Teleng Works, Church Road, 


Harold Wood, 
ROMFORD, ESSEX. 


Ingrebourne 2901. 


LIGHT SOLDERING DEVELOPMENTS LID. 


SURREY | 


106, 


“PERMATIP” 


AND 


“PERMABIT” 


INSTRUMENTS 


FOR 
GREATER 
SOLDERING 
EFFICIENCY 
* 


The soldering bit which main 
tains its face indefinitely without 
attention, 25 models available for 
mains or low voltage supply. Bic 
sizes 3/32 to 3/8 inch. Full details 
in booklet &.P.5 from sole 
manufacturers :— 


GEORGE S&T., 
Tel 


CROYDON, 
CROydon 6589 


All types - Any make 
Single and Multi-range repaired 
and recalibrated 
Meters converted and rescaled 
PHONE FOR IMMEDIATE SERVICE 
E.L.R. INSTRUMENTS LTD. 
329 Kilburn Lane, London, W.9 


LADbroke 4168 


Tel 


SPECIAL OFFER 
G.E.C. & B.T.H. 


GERMANIUM CRYSTAL 
DIODES 


1’. each 


Diagrams and 
Free with each d 

A targe purchase of 
GUARANTEED 
manutacturers enables 
attract 


Postage 24d 
three Crystal 


de 


us to make this 


ve offer 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ 
COTTON AND SILK COVERED 
All gauges available 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS 
TUFPNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES 
ALL DIAMETERS 
SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


Wiretess Worip 


SITUATIONS VACANT 

ADIO Maintenance Technician required by 
Police Department, Government of Northern 
Rhodesia, for one tour of 36 months in first in- 
stance; salary according to age and experience, 
in scale £705 rising to £1,200 a year, free pass- 
| ages; liberal on full salary Candi 
aged 25 to 35, must possess academic qualifica 
tions in mathematics and physics of matricul- 
together with 

maintenance 

VAP 
transmitters 
generators and diesel 


leave 


modern 

| low and 
mobile 
eivers 
et 
WRITE frown 
London, w.i 
letters 

| quote 


Agents 4 
age, name 
and experience 


State 
full 
M2C/4 


7Uua ations 
1915 F 


VACANCY 


work 


training 


ng practi 
ions, ar 
with good fu 
aborator) 
here are 
nouth t 
jualifications 


severa 
Please 
expe 


repls 
and lence 
ULLARD 
cont 
the 
er 


Ltd 


has vacancies for 
pia ts 
n work 
|} method 
| cathode 
sem) jlicant 
shou d be age be 
a degree, prefer 
graduate sta 


tween 


in 


hould 


be given 

24 will 

Applications should 
Central Personne 
Century House 
w. marked Q 


partiy 
be not 


Shaftesbury 
4, {6292 
HIEP Tech 
Telegra 

Government 
nm first instance 
permanen nlary 
ment Addition) £1,014 rising to 
vy (b) on temporary terms 
iding Inducement Addition) 
with gratu 
allowance £60 
Assistance 
grant 


required by 


technique 

I eauip 
jultichanne] 
Agents. 4 
name in 
experience 


and 


W°*r OFFICE req 
office (male) 

f Science, 8) 
nent of Instrur 


quote 


experimenta 
ita ri ege 
venham 
ent Technolc 
degree 
electrica 
ivalent 
imentation 


anch 


HN. in 


mechanism 
| engineer! 
luNno 


engineer 
e 


7 
experien 


standard 
yitage testing an adva 
175. Btarting ps accord 
e Age 


rrmanency 


ntage 
ing t 


reference 
6 65 

Monitoring 
ne Ooverr 


Officer required 
Defence De 

first in 
expatriation 
allowance at rate 
alent to £1,277, rising t& 
lonal temporary allowance 
(married met and £209 
Gratuity ate equiva 
a y passages 


cale (including 
temporary 


dit 


y Car 
st be qualifi 
Officers with 
nm morse code re 
t practice, HF 
and portable. and 
radio Monitoring 
They should also 
charts, maps anc 
| tion Ww the Crown Agen 
Millbank, London State , name in 
block letters, full qualifications and experience, 
and quote M2C/41902/WF (6291 


at 


single 
Signals 


| finding 
jing and 
| receiving 


a ony 


pos! 
4 


ates, | 


sound knowledge | 
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ODDIE FASTENERS 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 

INustrated brochure and other information 


will be gladly sent on request. 
DEPT. “W.w.” 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel, : 55883 Cables: Fasteners, Southampton 


BOROUGH POLYTECHNIC 
Borough Road, S.E.1. 


Special lectures on Transistors and allied Semi- 
conductor devices. 


TRANSISTORS (1) A course of ten lectures on 
basic principles of design and operation of 
devices and elements of associated circult 
design will be given on Tuesdays beginning 
9th October, 1956. 


TRANSISTORS (II) A course of ten lectures on 
special applications of transistors will be 
given on Tuesdays beginning January 15th 
1957 

Fee for each course, £1/5/- 

The lectures will be given at afternoon scesions 

3.30-5.30 p.m. and duplicated the same evening 

trom 7-9 p.m 


Further detalles from The Secretary 


LOCKWOOD 


makers of 
Fine Cabinets 


and woodwork of every descri 
tion for the Radio and allied conden 
LOCKWOOD & COMPANY 
(WOODWORKERS) LTD. 
Lowland Rd., Harrow, Middlesex. Byron 3740 


PULLIN 


TEST METER 
Alix 10,000 N/v 
2! RANGES 
‘OOpA to IOOOV 


COMPLETE  Or-CasT 


cant wrt TEST Leaoe 
Ss ane 


‘ ‘ ‘ 
FULLY GUARANTEED 


Sent post {ree for (2.10.9 and nine further 
monthly payments of £14.64. 
Cash price €12.7.6. 


FRITH rabiocrart LTD 


69-71 CHURCH GATE LEICESTER 
& @ HIGH ST NEWPORT PAGNELL Gucte 


OctToBer, 1956 


SITUATIONS VACAN 
LESSEY SiTyaryoNs i Se &@ vacancy 


for a senior electronic engineer with ex- 
perience in the design circuits, and 
interest 
proble: 
e ex rry 
variety e' interestin 
able to operate with s sy 


al 


An 


engineering, 
ex —y mee in a 
full A} uaaney Nucl 
quot. 
[631 


on Rd., hampton, 


reference P.N.7 


SITUATIONS WANTED 
R* ERIENCED, electronic, electro-medieal, 
instrument prototype wireman mechanic. 
seeks position, working partnershi i dered 
219, Handside, Welwyn Garden 


ELIABLE young man (26) with wa techni- 

cal experience and with 8 years in sound 
broadcasting desires permanent 
prospects.-Write 105, Railway &t., 
Johannesburg. South Africa. 


FINANCIAL PAR THERpIT PSs 

I-Fl, Audio record .. established 

northern retailer (with “ branches) is 

needing a working partner, owing to expansion 

plans; capital introduction preferred but not 

vital experience and technical mnowledst 
essential Box ; 6 


PATENTS 
ANTED, transistor expert or experts to 
work on and perfect, patent applied for, 
namely, Transistor type, single and multiple 
(cold) valves, for receiving and midence, Hox 
on share basis.—Write, in confidence : 
3397 
TECHNICAL veaenens 

EARN it as you do it, we provide practical 
equipment combined with instruction in 
radio, television, electricity, mechanics, chemis- 
potesra hy, ete Tite for full details 
Institutes, Dest. Ww47, London, W.4 


ITY and Guilds (Electrical, 
Pass—No Fee "’ te 

-— For full 

branches 


to ‘E 


etc.) on * No 


.—.- | send for 
post free, 
29, Wright's Lane 

fo117? 


(Dept 


London, W.8 


388A), 


TUITION 
QTHING succeeds like a 
have done a thousand times w 
for you-—-see the B.N.R.S. advt. pase sibs 


IRELESS 
courses 
Wireless School, 


hae courses for 
Telecommuntcation 
and (Eng.); 
College, Hull 


IRELESS.—See the world as a ‘adio officer 
the Merchant Navy; 
i w fees, schol orenine. 


Ye -y~ we 
og 

172 
erating; attendance and postal 


tamp for reply to Manager, The 
Manor » Lond 


ULI 
C.G 
tenance ‘ cet 


prospectus pres. 
rechaical (oll 


M.1I.Mech.E., 
Guilds, etc., 
terms, over 95% 


AMMEIRE.. City _ and 
on —No Fee 

meuetecen” details of 
and courses in al] branches of Engineer- 
write for 144-page Hand- 
(Dept. 387B), 


Fxams 
ing, ont, te, 
book—Free 1s 
Lane, London, 


T/V & Radio.—A.M.Brit.1.R.£Z., 
Guilds, R.T.E.B. Cert., - nm 
jo Fee’ terms; over 
of Exams. an 
brat.ches of Radio and 
Handbook—Pree, B.LE&.T 


144 page 
Wiight’s Lane, London, W.8 


BOTA), 


REE Brochure giving details of home Fawr | 
training in radio television, and 

branches of electronics; 

enthusiast, or for those 

A.M.Brit.I.R.E., City and Guilds, R 

other proi vssional examinations; train with the 

college operated by Britain's largest electronics 

organization; mederate fees.—Write to M.L 

Institutes, Dept. WW28, London, W.4, [0179 

Wz! ESS  telegraphy—Merchant Navy 
ofters to youths 16 upwards after quali- 

fication, lucrative pasion as radio gmce ers. — 


Apply British Schoo} at Telegraphy, 179 

ham Rd, 8.W.9 1908.) Hecogn: led 

Ministry of Education. medesate 2 fees, modern | 

equipment, day and evening tuition, also 
theory of wirel sss velegraphy | for 


courses in 
: and) Amateur Transmit CHE 
electronics, covering 


P.M.G. Certs 
Licence 
theoretical aspects Dasic 
yy electronic 
! etc iso coos radio and 
engineering and freque ng wu-? 
courses for Brit.1.R.E ity 
Study at home under highly a he 
tutors.—Write for tree booklet Internat tional 
Correspondence Schools, Ltd., 42 
Kingsway, London, W.C.2 {6276 


29, (ollé 


OURSES in 
tical and 
industrial 


the The. jon of part | 


attractive salary is con =| 
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NEW BOOKS 
ON RADIO & TELEVISION 


The Oscilloscope Book, by €E. N. 
ley. Postage 4d. . 
by 


Correcting T.V. Picture Faults, 
T and Wire Recording, by Data 
“Publications. 


5/- 


J. Cura. Postage 4d. 
Postage 4d. 


Modern T.V. Circuits ond Fault Finding 
Guide, by L. G. Furtey. Postage 4d. 

A.R.R.L. Handbook, 1956. Postage 1/6 

Maintaining Hi-Fi Equipment, by J. 
ee | Gernsback series. tome 
|- ° 

Servicing Record Changers, by H. 
Mileaf. Gernsback series No. 59. 
Postage |/-. ; ‘ 

Services Text Book of Radio, Vol vce 
Electronics. Postage 1/3. 

Newnes Slide Rule Manual, 
Camm. Postage 6d 

T.V. Receiver Servicing, Vol 1—Re- 
ceiver and Power Supply Circuits, vey 
Spreadbury. Postage 1/6. 


UNIVERSAL BOOK co. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (adjoining Lisle Street). 


by F. L. 


Radio Engineers 


Opens rey 
or se rage an TV 


home st 


ional Text is free 
" journal, comp 


for 


BOOKS. INSTRUCTIONS. ETC. 
5, to Nov., "55, ex 
Station House, 
Holt, Trowbrides, (6507 
— Pinte Principles 1 and 2 
in m.k.s. units, equivalent to two com- 
lete corres —— courses for these C and 
, 100 unworked examples 
re Radio Reference,’’ covers 
. and A.C theory, valves, transistors, 
RF.. AF. a power anrplifers. 
detectors, Teceivers, transmitters, P.M., = 
aerial arrays, coun, t fauipment, construc 
tional terhatouss 499.090 ords, 588 figs., price 
5/- Clarke R ditord. 384, Tilehurst Ra., 
‘ion, (6525 
ADIO Jnterference Supression: As Applied 
“Rt Hadie and Television Reception sad 
By G. “i Stephens, AM.I.EE. @nd Ed "An 
up-to-date guide to the yarious methods of sup- 
ng electrical l= 3 with radio and 
proasicas applica- 
ritoular "a mtion being paid 
to the pr interference at television fre- 
quencies, Other chapters deal with the design 
and choice of suppressor components, methods 
of locating the source of inter) anynce. and sup- 
prosnon at the receiver itse net from 


—xe? _ The finest method 


ia" cleaning records 


Already over 20,000 enthusiastic users 
_—_—_—_————— 


me “Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APPLIED FOR 


oo 
Price reduced to 17/6 (plus 7/- purchase tax) 
from your local dealer or 
CECIL E. WATTS 
Conmullant and Engineer (Sound Recording and Reproduction) 
Darby House, SUNBURY-on-THAMES, MIDDX., 


Ask for Leaflet Ref. 2356 which gives 
full technical details of this wonderful 
new unit. 


SPENCER - WEST 
Pe ee 


, BAND Ill chai 


Perfect results with any receiver. 
|From your dealer or on 7 days’ 
approval from: 


‘Quay Works, Great Yarmouth 
Phones: 4794 & 3009 


5 015 


vi ad 


post 
ouse, Btarntord &t., London, 


B life & 

Se. Ltd., Dorset 
OTOR Cycle Engines 
Power nits 
In this book sixtee 


Ain British 

Analysed.”’ First Series 

n me ay engines are ¢x- 

amined by experts of “‘ The Motor Cycle’ Staff 

and the designers concerned, the mechanism of 

each engine being specially drawn so that even 

the most complica can readily understood 

There are also drawings and facts about nine 

other engines, 5/6 net from ail! booksellers 

4/- by t from Wiffle & Sons Lid., Dorset 
tamford 8&t., London, 8 E.1 

ALLIES and Trials.” By 8. C. H. Davis of 

“ The Autocar.”’ Describes in a colourful 

the author's many adventures whilst 

in rallies and trials in «ll parts of 

and Euro; The Monte Carlo Rally, 

the exciting Alpine Trials and many other 

spectacular —— , recalled by this world- 

renowned vy er. 15/- net from all 

posmoctiers, i 16/- by oa from Iliffe & a | i td., 

, Stamford S8t., London, 6.E.1 

aa ape io Your Camera.” By Arthur 

Nettleton, F.R.G.8. Shows how amateur 

photosraphy can be made to pay for itself by 

sale of pictures to newspapers, magazines, 

many -proble lishers, etc., and deals with the 

4 javetved: ind Edition. 7/6 net 

from ai" liers. 8/- by post from llifle & 

House, Stamford M&, 


“eae 
London, r} re 1 


RIGHTER Photograph tor j, Soganes 
By David Charles, Pr Jescribes 
the whole photographic process "tino tedious 
explanation of optics, hysics, chemistry or 
mathematics. This new edition, revised through- 
out and lavishly illustrated, is the obvious 
choice for those who want a non-technical ex- 

lanation of how to succeed 
— Edition, 6/- net, from all 
post 7/- from llifle & ns 
House. Stamford &., London, "2 
NTRODUCTION to Valves.” ¥ 
Hallows, M.A Cantab., 7 I .% "lad in 
Milward. B.8c.Lond. AM.LE Jescribes the 
principles, construction, _ + and 
uses of most types of radio vaives The 
approach is simple and, as far as possible, non 
mathematical, but the book provides the stu 
nde nding of valves 


from 


Dorset House, Stamford &t., London, 8.E.1 
Lewin, Be Theory of Waveguides.’ By L 
Lewin, Sets out various methods of treat- 
problems arising in work on this complex 
— ject author has selected for discussion 
& number of topics as representative of the field 
im which the mere. wave engineer is en- 
aged, many of example boing concerned 
with the oon ne waveguide, %)/- net from 


all booksel 1 post fr from life & && 
L House, lagen Lon an 


td., Dor m, 6.21 
of the Guided iantle 
anda fap y Te neth W. Gatiand, FP. RAS 
main informatio 
oe spun: of gulde 


many, US68 
her ‘san rs discuss aul 


t 
missiles known 
or construct 15/- net 
By post 161 from title 
House, Stamford st 
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This Month's Offers 


400 CYCLE 1-PHASE INVERTORS 1S} 
volts 115 V.A. output from 24 voles D.C. input. | 


Dual output invertors 115 voles 3-phase 750 
watts and 24/26 volts 250 V.A. single phase, from 
28 volts O.C. input. Write for list 

400 CYCLE SINGLE PHASE MOTOR 
ALTERNATOR. 1230 volts A.C. input 15.5 
amps. 230 volts 400 cycles single phase output 
with 50 volt 7 amp. D.C. excicer, Admiralty pat 
tern, cheap 

lin. P.M. LOUDSPEAKERS Goodman's 
AUDIOM. 50 brand new and boxed. 10 watts 
1S ohms. @4/19/6. Carr. extra at cost 

7 VALVE 1.F. STRIPS. 10 Mc/s. 8/- post paid 
T.£.149 WAVENMETER. R.C.A. make, 200 
Ke/s to 20 Mc/s. Accuracy 0.005% with crystal 
spares and instruction book New surplus in 
original transit case 

WAVEMETERS I191. New surplus in original 
transit case Ling Ke/s to 20 Mc/s, with vaives 
crystal and cha 

PRECISION “TEMPERATURE CONTROL 
OVENS. for quartz crystals 230 v./i/50 c/s 


give stability with suitable crystal of better than 


two parts in a million Fitted thermostat and | 


thermometer temp. adjustable 40/60 degrees 
Cent. As new and guaranteed 

SWITCHES. 6 way C.O. paxolin strip switches 
Sin.xtin, S/-dozen. 50/- per gross. Brand new, 


Leslie Dixon & Co. 


Dept. A, 214 Queenstown Road, London, §8.W.8 
— ———— ee 


Telephone: MACaulay 2159 


WIRELESS Worip 


— PRECISION SHEET METALWORK — ~ 


We specialise in manufecturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


Vv. W. BEAMISH 


Shardeices Garage, Shardeloes Rd ,New Oross, 
ndon, 8.E.14. 


Telephone: TiDeway 4795 


TAPE RECORDER 8/WB/1 


A PROFESSIONAL MACHINE 
T REASONABLE COST 
£2 COMPLETE 
IN TWO PORTABLE CASES 
Write for full details or demonstration 
(appointment only) 
ARIEL SOUND LTD.., 57 Lancaster Mews, 


London, W.2 Telephone: PADdington 5092 


UNIVERSITY OF CAMBRIDGE 


An Engineer in Charge of Nuclear 
Equipment is required in the Department 
of Physics to hold office forthwith This 
appointment will be subject to the Statutes 
and Ordinances of the University The 
stipend is in the range £1,000 x £50 
£1,350 a year with F.S.S.1 the starting 
rate depending on experience The qualifi 
cations required are an honours degree or 
equivalent in Physics or Electrical Engineer- 
ing, with experience in the design and con 
struction of electronic apparatus There 
may be facilities for a limited amount of 
independent research. Further details may 
be obtained from Dr. F. B. Kipping, 


University Chemical Laboratory, 
Lensfield Road, Cambridge. 


Applications close October 1, 1956. 


fi@o- AERC 


THE PERFECT FAULT FINDER 


NEO ELECTRICAL INDUSTRIES LTD 
MANCHESTER 4 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. | 


LEIGH COURT = TORQUAY = Telephone 078 


MALVYN ENGINEERING WORKS | 


NOTTINGHAM & DISTRICT 
TECHNICAL COLLEGE 
Principal : D. A. R. Clark, M. Sc. (Tech.) 


Applications are invited for the undermentioned 

appointment 
@ College is governed by « Joint Education Com- 

mittee whose policy is to encourage staff and students 
to undertake research work, an appreciable amount 
being in progress in some departments at the present 
time 
The appointment is as follows 


ASSISTANT GRADE 6 FOR ELECTRICAL 
ENGINEERING (LIGHT CURRENT). 


Salary in acoordance with the Burnham Technical 
Geoale. A new sale will probably become operative on 
October lst 

Purther particulars and forms of application may be 

btained trom the Registrar, Nottingham and District 

‘echnical College, Shakespeare Street, Nottingham, to 
whom completed torms should be returned as soon as 
possible 

FP. STEPHENSON 
Clerk to the Joiat Education Committee 


Engineers to the Radio and Electronic 
industries, 
To Specification 
PANELS, RACKS AND CHASSIS 
Complete assembly and wiring 

MECHANICAL AND ELECTRICAL 
SSEMBLIES 

7, Currie Street, HERTFORD 

Telephone: Hertford 2264 


RADIO & TELEVISION COMPONENTS 
WE OPERATE A PROMPT & EFFICIENT 
MAIL ORDER SERVICI 
“VIEWMASTER" & “TELE-KING” specialists 
Easy terms available, Stamp (only) for lists 
JAMES H. MARTIN & CO., 
FINSTHWAITE, NEWBY BRIDGE, 
ULVERSTON, LANGS. 


FM/AM. RECEIVERS 


AND TUNERS- 
BEL, MARLBOROUGH YARD, 


LONDON, ARCHWAY,N.19. ARChwoy 5078 


“ DIPLOMA "' HEADPHONES 
Lightweight High Resistance (4,000 
ohms). Complete with cord. 
17/6 
ideal for CRYSTAL SETS 
The ‘TYANA’ Standaré Soldering iron 


Fr 


| particulars, will be sent on receipt of a stamped, 


OCTOBER, 1956 


—— <>) 


Adjustable Bic 

Weight approx. 4 oz. 
Heating Time 3 min. 
40 Watt economy Con- 
sumption 


@ Standard Voltage Ranges. 
16/9 
Replacement Elements and Bits always 
available 
KENROY LIMITED 
152,297 vTONDON. Ht ISLINGTON, 


Telephone: CANonbury “1905- 4663 


JLevrvvrvrvrr2e a 


NORTHERN POLYTECHNIC 


HOLLOWAY, LONDON, N.7. 


The Governing Body invites immediate 
applications for the following posts:— 


a) Senior Lecturer in Telecommunications. 
University degree essential together with 
M.LE or equivalent. Specialist 
knowledge in electro-acoustics, filter theory 
and mathematics essential. 


) Lecturers in Telecommunications. Consider- 
able teaching and some industrial experi- 
ence is required. 


Burnham Scale salary (revised Ist October 
956). Form of application, together with full 


addressed foolscap envelope. Please indicate 
appointment in which interested 


R. H. CURRELL, A.S.A.A., 
Clerk. 


Whate or experience o must read 

* ENGINEERING OPPORTUNITIES * "Pull details of 
the easiest way to pass A.M.L Mech. E., AM.LC.E., 
C. & G. (Blectrical, ete.), Genergl Cert. 


144 PAGES “0 PAS nO Fis” 


Courses tn all branches 


of Engineering 
e/ e Mechanical, Electrical, 
—p Civil, Auto, 
{ Radio, ete., Building. 
ete, If you're earning 
j lessthan £15 a week ,te|! 
us what interests you 
and write for your ¢ 
of “ENGI EERING 
| Srrontumtrins” 


| BLE 
+ 387 Ostloge om, te 
31, Wright's Lane, 


1 Stymasts) 


BEADON GARAGE BEADON 


ROAD LONDON Telephone RiVerside 1124 7878 


OctToBer, 1956 Wrretess WorLD 


WHARFEDALE | 


SFB 3 TRIPLE UNIT SPEAKER SYSTEM 


LUXURIOUS SAND-FILLED 
BAFFLE CABINET fitted with 


WIS/CS, 10/CSB and Super 3CS/AL | RONETTE FONOFLUID 


wate = ae” x 31° x 12. wore 
60 Ibs. hoi f cabi finish. i) 
pediuaes ox cine a ? PICK UP 

for only £37 10s. | SUPPLIED TO MANUFACTURERS ONLY 


£7: 10s., deposit and NINE further TECHNICAL DETAILS AND 
monthly instalments of £3: 13: 4. SPECIFICATIONS ON DEMAND 


chive cagrocrarT TD | TRIANON-ELECTRIC LTD. 


69-71 CHURCH GATE LEICESTER 95, COBBOLD ROAD, LONDON, N.W.1I0 


& 2 HIGH ST NEWPORT PAGNELL Bucks Willesden 2116 
Tel. Leicester 58927 Newport Pagnell 237. ! 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 


To “Wireless World’’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.! 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


@ RATE: 7/- for TWO LINES. 3/6 every Additional 
Line. Average six words per line. 


Name and address to be included in charge if used 
in advertisement. 


Box No. Allow two words, plus |/-. 


ae 

2 

@ Cheques, etc., payable to Iliffe & Sons Led., and 
crossed *‘& Co.” 

* 


Press Day, November Ist for December 1956 issue. 


REMITTANCE VALUE.......... ENCLOSED 


Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS ............... 


Domest 
Dubilie 


Wire.cess Wor_p 
iX TO 


Felgate Rad 


Pringeyv x LA 
Prith Radiocrait 
Purzehill Laborat 


Galpins 

Gardpers Radi 

Gee Bros Radi 

General Electrit 

Gilfillan & 

Gilson, R 

Glaser, I 

Glover, W i ne 
Goldring f Ltd Radio Exchange 
Goodmans astric 1 Radio Resist h 
Oray | Ra Servi 
Gray 

Griffiths 

Grundig 


Hall Elect 
Hanney 

Harri 
Hartley, H 
Hatfield Inst 
Hatfield Rad} 


vice Rad Spares 


Radk ‘ Sh ¢ Meta! Spinning Wor 
ke 


Packard ‘ Siemens & Ha 
adio Se I . ect 


I 


nternationa 
mationa 


Magneti 


Marconi 


Martin 

McM irdk 

Midland 

Minnesota 
= 


Ltd 
M t Electron 
Modern Book Sales. Lt 
Modern Elect Ltd V.E.S. Wholesale Services 


we wi 
Wright 
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truments, Lid 


x 
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WIRELESS WorLD 


Peak Dimensions in Inches fa 
Working Type 
Volts Length Diameter Number 


This series consists of two distinct ranges 
r operation at temperatures up to +70 ¢ 

ther up to +85 C. The entire 70 C. 

yperate satisfactorily at temperatures 

30 C., but in the 8§ C. range only 

idensers with working voltages between 

and 350 v. are intended for operation at 


These robust miniature electrolytics have 
their ndenser elements hermetically sealed in 
lium tubes with rubber bungs (T.C.< 
No §73437, 587072 and 5785 9); and 
vided with wire terminations 14” long 
tolerance 18 —20 to +650 


SCE79B 
SCE76B 
SCE70¢ 
SCE7% 
SCE74CE 
SCE70D 
SCE79DE 
SCE74DE 
SCE76FE 
SCE79G 
SCE77I 
SCE76LE 
SCE76PE 
SCE74PE 


“Picopacks” can be supplied with plastix 
insulating sleeves at small extra cost. 


Cee eee Oe es Oe me & 


@nwra-—- 2 DOuw 


THE TELEGRAPH CONDENSER CO. LTD 


RADIO DIVISION + NORTH ACTON - LONDON + W.3 + Tel: ACOrn 006! 


Over the last 16 years, Multi- 
Solders Ltd., leading 
manufacturers of Solders and 
Accessories in the fields of 
Radio, T/V and Electronics, 
have built up their range to 
over 400 specifications 
During those 16 years Ersin 
Multicore Solder has been 
the choice of manufacturers 
all the world. The 5 
separate cores of flux prevent 
breaks in the flux stream 
there are no wasted lengths 
of solder without flux, and 
the risk of making dry joints 
through insurficient flux is 
eliminated. Savingscan often 
be made when using Ersin 
Multicore 5-core Solder, as 
an alloy of lower tin content 
can often be used with com- 
plete e.ficiency 


core 


over 


SAVBIT TYPE | ALLOY 


Developed in the Multicore 
Laboratories after exhaustive 
research, this alloy prevents 
absorption of copper from 
solder bits into the alloy and 
prolongs the life of bits up to 
10 times. It costs approx!m- 
ately £1 per cwt. less than 
standard 60/40 alloy of 
similar gauge 


Wireless World 


OcToBER, 1956 


400 SPECIFICATIONS OF 
Multicore Solder 


ERSIN MULTICORE SAVBIT TYPE | ALLOY 


The new Savbit Type | Alloy yet 


w h reds ption ot 


-_ 
—= a pre 
ider bits up 

sin Multicore 

s also supphed 

and 
Prices on appli 

» and T/V Ser 
rdon | it 


/ gauges on 


ice Engineers, Savbit 


reels containing approx 


170 ft. in 18 s.w.g each (subject) 


SIZE | CARTON 
Savbit Type | Alloy, 
S3 ft. of 18 s.w.g. or 
Ersin Multicore 5- 
core Solder in the 
following specifica- 
tions: § each 
(subject) 


Catalogue Alloy 
Ref. No. Tin Lead 
Cieoi4 14 
cié60i8 8 
Ci4013 13 
Ci40i6 16 


S.W.G. App. I'gth 


per carton 
19 feet 
5! feet 
17 feec 
36 leer 


TO MATCH THE NEEDS 
OF EVERY SOLDERING JOB 


HOME CONSTRUCTORS’ 
2/6 PACK 
Availablecon 
taining 19 ft. of 

18 s.w.g. 60/40 
Alloy for sol 
dering printed 

40 ft 

of 22 swe 0/40 
Wound on areel 


(subject) 


circuits tween 
alloy 
2/6 each 


to special order 


ULTRA FINE GAUGES 


It | 


Ersin Multicore S-core Solder 
is supplied in even gauges be- 
24 and 34 s.w.g. in 40/60 
and 60/40 alloys on } Ib. reels 


Other gauges and alloys made 


PRINTED CIRCUITS 


Full details of a complete 
soldering process develop- 
ed by the Multicore 
Laboratories for efficient 
soldering of 
cuits, are contained in 
leafet P.C.L. 101. It also 
includes details of Multi- 
core Activated Surface 
Preservative, a protective 
coating which prevents 
oxidation during storage 


printed cir- 


BIB SOLDER THERMOMETER 


This simple form of pyro- 


meter measure 
temperatures of up to 
400°C. It can be used 
for solder On irons or 
in solder baths. It is 
calibrated in Fahren 
heit and Centigrade 


£6.12.6. (sub ect) 


BIB WIRE STRIPPER & CUTTER 


This sturdy little tool will 


prove invaluable to anyone 


who makes a number of 


connections in flex. It strips 


insulation without nicking 


the wire, cuts wires cleanly 


and splits plastic twin flex 


3/6 each (subject) 


‘hilo ae 


BIB RECORDING TAPE SPLICER 
Outstandingly designed, finished and 
presented, this splicer makes accurate 
jointing of recording tape simple and 
quick. It soon saves its cost by 
affording considerable econo- J 
mies in recording tape. 

Price 18/6 each 

(subject) 


